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PREFACE. 


The  present  volume  is  the  third  of  a  series  in  which 
it  is  proposed  to  present,  year  by  year,  the  principal  dis- 
coveries in  the  various  branches  of  science,  theoretical  and 
applied — the  selection  of  subjects  being  made,  primarily, 
on  the  ground  of  their  supposed  importance,  as  marking 
the  stages  of  scientific  advancement ;  and,  secondarily,  as 
being  of  interest  to  the  general  reader.  A  general  sum- 
mary of  progress  for  the  year  in  the  different  departments 
precedes  tlie  volume,  and  is  intended  to  give  a  connected 
and  systematic  sketch  of  the  more  important  announce- 
ments, and  usually  contains  much  matter  not  presented  in 
the  body  of  the  work. 

It  will,  of  course,  be  readily  understood  that,  in  the  com- 
pass of  a  single  duodecimo  volume,  it  is  impossible  to  do 
more  than  to  touch  very  briefly  upon  what  appear  to  be  the 
more  noteworthy  subjects.  As  far  as  the  specialist  is  con- 
cerned, he  must  necessarily  have  recouree,  for  full  informa- 
tion, to  the  Journals  or  Year-Books  devoted  to  his  partic- 
ular department,  of  which  scarcely  any  branch  of  science 
is  at  present  destitute.  The  aggregate  of  announcements  of 
original  investigations  and  discoveries  for  any  given  year, 
contained  in  these  works,  would  alone  fill  many  volumes. 

As  no  person,  however  learned,  is  competent  to  decide 
upon  the  relative  importance  of  facts  and  discoveries  in 
departments  other  than  his  own,  the  editor  would  be 
far  from  arrogating  to  himself  even  an  average  ability 
in  this  respect.  He  has,  however,  been  so  fortunate  as 
to  secure  the  collaboration  of  some  of  the  most  emi- 
nent men  of  science  in  this  country ;  and  among  those 
to  whom  he  has  been  indebted  for  communications  of 
original  discoveries,  abstracts  of  what  has  been  done  by 
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others,  or  summaries  of  progress  in  their  respective  de- 
partments, he  is  permitted  to  mention  the  names  of  Pro- 
fessors Henry,  Gill,  Harkness,  Abbe,  Newcomb,  Clark,  and 
Hayden,  of  Washington ;  Professors  Wahl,  G.  F.  Barker, 
Cope,  and  Leidy,  of  Philadelphia;  Dr.  Charles  Eau,  of  New 
York ;  Dr.  A.  S.  Packard,  of  Salem ;  Professor  W.  O. 
Atwater,  of  Middletown  ;  Professoi-s  Verrill,  Marsh,  and 
Dana,  of  New  Haven ;  Professors  Agassiz,  Gray,  and  Wat- 
son, of  Cambridge ;  Professor  T.  Sterry  Hunt,  of  Boston ; 
Professor  Himes,  of  Carlisle,  Pa. ;  Dr.  Alfred  W.  Bennett, 
of  London;  and  several  other  collaborator  who  prefer 
to  remain  unnamed  for  the  present. 

In  addition  to  the  large  number  of  scientific  serials  enu- 
merated at  the  end  of  the  volume  as  received  regularly  by 
mail,  expressly  for  service  in  preparing  the  Record^  free 
access  has  been  allowed  by  its  Secretary  to  the  unrivaled 
library  of  publications  of  learned  societies  belonging  to  the 
Smithsonian  Institution. 

The  plan  adopted  in  printing  the  Record^  and  the  mul- 
tiplicity of  subjects  sometimes  contained  in  a  single  article, 
has  prevented  a  satisfactory  systematic  arrangement  in 
the  body  of  the  work,  some  paragraphs,  indeed,  being  in- 
serted by  mistake,  in  the  wrong  division.  By  means,  how- 
ever, of  the  analytical  table  of  Contents,  with  cross  refer- 
ences, and  a  copious  alphabetical  Index,  it  is  hoped  that 
any  subject  or  name  can  readily  be  found. 

Spencer  F.  Baikd. 
Smithsonian  Institution,  Washington,  February  10, 1874. 
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A.  MATHEMATICS  AND  ASTRONOMY (xix)     1 

(a.)  MATHEMATICS. 

Pore  Matliematies :  Histon^  of  Logarithmic  Tables,  24.^Applied  Hatli- 
ematics.     See  Astronomy ;  General  Physics;  Geography. 

(b.)  ASTRONOMY. 

Interstellar  Space :  On  the  Existence  of  a  Resisting  Mediam  in  Space, 
51,— The  NebulflBt  Great  Nebula  in  Argus,  30;  Nebular  Theorj',  38.— 
The  Stan :  Heis'  Star  Atlas,  1 ;  American  Star  Catalogue,  1 ;  Newcomb^s 
Catalogue  of  Thirtj^-six  Fundan^ental,  22 ;  Argelander  on  Distribution  of,  36 ; 
Diaineter  of,  37 ;  Faint  Variable  Stars  and  Asteroids,  60 ;  Stellar  Photome- 
tiy,  58;  Supposed  Companion  of  Procyon,  26. — The  Solar  System :  Stock- 
well  on  Stability  of,  38.— The  Sun:  Apparent  Variation  in  Diameter,  2, 
41 ;  its  Spots,  3, 4, 40 ;  Connection  of  Spots  with  Magnetism  and  Auroras, 
46, 47 ;  with  Temperature  and  Rain,  100, 123 ;  its  Crust,  62 ;  Protuberances, 
3, 4, 40 ;  Constitution  of,  42 ;  its  Atmosphere  in  General,  23 ;  the  Red  Flames, 
49 ;  Spectral  Phenomena,  40 ;  do.  of  Limb  and  Centre,  46 ;  its  Temperature, 
43 ;  Daily  Photographs,  60 ;  Nature  of  Sunlight,  137 ;  Solar  Heat  Reflected 
from  Lake  Geneva,  155 ;  Chemical  Force  of  Solar  Rays,  186.— The  Planets. 
In  General:  Novel  Relations  among, 6;  New  Asteroids  in  1873,7,49;  Aster- 
oids and  Faint  Variable  Stars,  61 ;  Uranus :  Moons  of,  8 ;  New  Tables  of,  17 ; 
Saturn:  Rings  of,  61;  Jupiter:  Mass  of,  7;  Changes  of  Surface,  8;  Orbit  of, 
22^  Eclipse  of  Satellites,  50 ;  Venus :  Transit  of,  9, 52 ;  Earth :  Rotation  on 
ita  Axis,  28;  Mars:  Schroeter  on,  31;  Kaiser  on,  32;  Vulcan:  61. — The 
Koon:  White  Appearances  in,  8;  Heat  radiated  from,  54;  Influence  on 
Weather,  98.— Meteoroids  or  Shooting-stars :  Origin  of,  9 ;  Showers  of 
Nov.  27, 1872, 10 ;  Meteor  of  June  17, 1873, 55 ;  Altitude  of,  55 ;  an  Incen- 
diary Meteorite,  33 ;  Meteoric  Dust  in  Snow,  209.  Sec  also  Meteorology. 
— ^Comets :  Origin  of,  9 ;  Cometary  Star  Shower,  12 ;  Biela's  Comet,  10, 56, 
59 ;  New  Comets,  33, 56. — The  Aurora :  Foster's  Theory  of,  12 ;  Aurora  of 
1872,  and  Ground  Currents,  13 ;  Connection  with  Magnetism  and  Sun  Spots, 
46, 47. — ^Uiscellaneons :  Telegraphic  Longitudes,  18 ;  Measurement  of  an 
Arc  of  the  Meridian,  23, 233 ;  Exchange  of  Astronomical  Discoveries  by  the 
Atlantic  Cable,  37 ;  Amateur  Astronomy  in  America,  2. — Observatories  and 

•  In  the  arrangement  of  articles  in  the  body  of  the  work,  it  was  fonnd  to  be  difficult 
to  place  them  in  systematic  sequence,  especially  as  many  of  them  belonged  really  un- 
der more  than  one  subject.  The  present  systematic  Table  of  Contents  is  intended  to 
remedy  any  misplacement,  and  bring  together  under  one  head  all  articles  or  para- 
graphs belonging  together,  repeating  the  references  when  necessary.  The  references 
in  Roman  letters  preceding  the  page  references  of  the  respective  headings  relate  to 
the  pages  of  the  introductory  "  Summary." 
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Economic  Geology:  Iron  in  Australia,  211 ;.  Tin  in  Australia,  191 ;  Lo- 
cality of  the  Material  of  Chinese  Porcelain,  191 ;  Nitre  in  South  America, 
191;  Pitchblende  in  Colorado,  192;  Dolomites  of  the  United  States,  192; 
Russian  Mineral  Phosphates,  211;  Coal  and  Bitumen:  Coal  in  Peru,  199; 
Wyoming  Coal,  199 ;  West  Alleghany  Coal  Measures,  200 ;  California  Pe- 
troleum, 207. 

Geological  Reports  and  Explorations :  Survey  of  Canada  in  1871-2, 
202 ;  of  Indiana  in  1871-2,  202 ;  of  New  Jersey  in'l872, 203 ;  of  Ohio,  204, 
205;  Mining  Statistics  for  1872, 203.     See  also  Geography. 

F.  GEOGRAPHY (liv)     213 

(a.)  GEODESY,  NAVIGATION,  AND  HYDROGRAPHY. 

Measurement  of  an  Arc  of  a  Meridian :  in  the  Centre  of  Europe,  23 ;  in 
Spain  and  Algiers,  233 ;  Telegraphic  Longitudes,  18 ;  Barometric  Determi- 
nation of  Altitudes  in  the  Rocky  Mountains,  91 ;  Ascertaining  a  Ship^s 
Place  at  Sea,  231 ;  Sounding-lines  of  the  Challenger,  235. 
(b.)  PHYSICAL  GEOGRAPHY. 

Enlargement  of  Coast-land  by  Marine  Vegetation,  214 ;  Rain-fall :  Relation 
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of  Forests  to,  70 ;  Drying  up  of  the  Island  of  Santa  Cruz,  71';  Adirondack 
State  Park,  84. 

(C.)  EXPLORATIONS   AND   RESEARCHES. 

General :  The  Unexplored  Regions  of  the  World,  213. 

The  Ocean  and  its  DepthP.  The  Atlantic:  Cruise  of  the  Challenger, 
243';  The  Medket-ranean :  Life  in,  213;  Exploration  of  its  Algieran  Coast, 
242;  the  Adriatic  in  1870,  215;  Off  the  Coast  of  NoHh  America:  Gulf 
of  St  Lawrence  in  1872, 216 ;  St,  George's  Bank,  218 ;  Improved  Dredges,  215. 

The  Aretie  B^ons:  Arctic  Committee  in  Great  Britain,  225;  Proper 
Gateway  to  the  Pole,  226 ;  The  German  North  Polar  Expedition  of  1870, 
223 ;  The  American  Polaris  Expedition,  237 ;  King.Carl  Land,  220 ;  Becent 
Explorations  in  Spitzbergen,  262;  Drift-wood  in  Nora  Zembla,  225;  Par- 
ry's Expedition,  221.— The  AntarctiQ  Begions :  Proposed  Exploration  of 
Dr.  Neumayer,  221. 

NortlL  America.  Alaska:  Dall's  Explorations,  246;  British  North 
America:  Canadian  in  1873,  235;  Dacota:  Northern  Boundary  Survey, 
257 ;  Yellowstone  Expedition,  261 ;  Rocky  Mountain  Region :  Yellowstone 
Park  Report  for  1872, 222;  Barlow's  Exploration  of  Country  in  1872, 232; 
Do.  of  Captain  W.  A  Jones  in  1873, 254;  Hayden's  Explorations,  226, 232, 
236,248;  Wheeler's  Explorations  in  1871,223;  in  1873,251;  Powell's  Ex- 
ploration of  the  Colorado,  258.— Middle  America :  American  Survey  for  In- 
teroceanic  Canal,  255.— South  America :  Brazilian  Coast  Pilot,  237 ;  As- 
cent of  Mount  Meiggs,  228. 

Polynesia  and  the  Indian  Ocean.  Moluccas :  Bernstein's  Travels,  229 ; 
New  Guinea :.  Meyer,  230 ;  Albertis,  237. 

Asia.  Siberia :  Russian  Explorations  in,  229 ;  China :  of  the  Archiman- 
drite Palladius,  224;  of  the  Abbd  David,  234;  Palestine:  British  Sur^-eys 
in,  225 ;  Beke  on  the  True  Mount  Sinai,  234.  . 

Africa :  Nachtigal  in  Central,  230.— Australia :  Giles'  Explorations  in 
1872, 231. 

See  also  Geographical  Summary. 

G.  NATUIiAL  HISTORY  AND  ZOOLOGY (Ixxv,  Ixxxii)    263 

(a.)  NATURAL   HISTORY  IN   GENERAL. 

Microscopy :  Nutrition  of  Vibrios,  268 ;  Ehrenberg  on  Microscopic  Life, 
269;  Smith  on  Diatoms,  270;  Cohn  on  Bacteria,  373;  Formation  of  Pig- 
ments by  Bacteria,  269 ;  Peculiar  Bodies  in  Blood  of  Fever  Patients,  300. 
—Darwinism :  Huizinga  on  Abiogenesis,  299.— Miscellaneons :  Effect  of 
Seasons  on  Distribution  of  Animals  and  Plants,  263 ;  Acclimatization  So- 
ciety of  Cincinnati,  265 ;  of  Paris,  338 ;  Anderson  School  of  Natural  History, 
266 ;  Gay's  History  of  ChiU,  268. 

(b.)  ZOOLOGY  IN  GENERAL. 
Taxidermy :  Carbolic  Solution  for  Anatomical  Preparations,  270.— Muse- 
nms :  At  Princeton,  the  Oldest  in  America,  264 ;  Godeffroy,  at  Hamburg, 
268 ;  of  Yale  College,  316.— Menageries :  Zoological  Society,  London,  267 ; 
Central  Park,  New  York,  338.— Aquaria :  Brighton,  267,  336 ;  Proposed, 
in  Central  Park,  New  York,  338.— Zoological  Stations :  Anderson  School, 
at  Penikese,  266.— Zoological  Explorations :  Of  the  Challenger,  294 ;  of 
Prof.  Cope,  319.     See  also  ExplorationSj  under  Guogi^aphv. 

1* 
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(e.)  FAUNAS. 

Of  St  GeorgVs  Bank  and  Adjacent  Waters,  218. 

(d.)  ANATOMY  AND   PHYSIOLOGY   IN  GENERAL. 

ThQ  Skeleton :  Growth  of  Bone  in  Young  Animals,  847 ;  The  Nervous 
System :  Garrod  on  Origin  of  Nerve  Force,  323 ;  Mesmerism  in  Animals, 
345 ;  Color  Blindness,  326 — The  Ciroulatory  System :  Blood  Corpuscles  of 
SalmonidsB,  299 ;  of  Batrachians,  325 ;  Number  of  Blood  Corpuscles,  308 ; 
Influence  of  Compressed  Air,  327 ;  Absolute  Amount  of  Blood  in  Animals, 
326.— The  Digestive  Apparatus :  Digestion  of  I^on-nitiogenous  Food,  300; 
Condition  of  the  Liver  during  Lactation,  325. — General :  Inoculation  of 
Healthy  Animals  with  Tuberculous  Matter,  273 ;  Effect  of  Violet  Light  on 
Silk-worms,  274. 

(e.)  VERTEBRATES   IN   GENERAL. 

*^  Sea  Serpent"  in  the  Bay  of  Panama,  273 ;  the  Classes  and  Eelationships 
of  Vertebrata,  343 ;  New  Bone  Cave,  309 ;  New  Vertebrate  Fossils,  309, 315. 

(f.)  MAMMALS. 

General  Anthropology:  British  Anthropological  Institute,  274;  British 
Archaeological  Convention  in  1872,  276. — Man  in  the  Old  World :  The 
Owl-faced  Minerva,  224 ;  Antiquities  of  the  Scythia  of  Herodotus,  275 ; 
Antiquity  of  Man  in  Corsica,  279 ;  The  Cesnola  Collection,  312 ;  British 
Prehistoric  Monuments,  276 ;  Antiquity  of  Man  in  Great  Britain,  278 ; 
Prehistoric  Remains  in  Iceland,  277 ;  Prehistoric  Sacrificial  Mound  in  Aus- 
tria, 277 ;  Diluvial  Skull  of  Nagy  Kap,  Hungary,  280 ;  New  Discoveries  at 
Mentone,  280;  Canstadt  Race  of  Mankind,  312;  Ethnology  of  European 
Peat  Bogs,  341 ;  Lake  Dwellings  near  Leipsic,  299 ;  Alleged  Occurrence  of 
Man  in  the  Miocene  of  Turkey,  279 ;  Assyrian  Tradition  of  the  Deluge, 
274;  Publication  of  Assyrian  and  Egyptian  Texts,  310;  Origin  of  the 
Maoris,  275 ;  Geological  Age  of  the  Moa  and  Moa  Hunters,  281.— Man  in 
the  New  World:  Prehistoric  Cannibalism  in  Florida,  281;  Prehistoric 
Mica  Mines  in  North  Carolina,  282 ;  Prehistoric  Races  of  America,  311 ; 
Aboriginal  Money  in  America,  310 ;  Antiquities  of  Southern  Indians,  348 ; 
Mummied  Head  of  Todas,  or  Peruvian  Indians,  339 ;  Alleged  Fossil  Hu- 
man Bones  on  the  La  Plata,  336. 

Other  Mammals.  General :  New  Eocene  Mammals,  285 ;  New  Fossil  Car- 
nivora,  285 ;  Glyptodont  Mammals,  302 ;  Megatherian  Mammals,  318 ;  New 
Rocky  Mountain  Fossils,  348 ;  International  Exhibition  of  Horns,  303 ; 
Maynard  on  Florida  Mammals,  287. — Special :  Baby  Hippopotamus  in  Lon- 
don, 284 ;  Pigmy  Liberian  Hippopotamus,  284 ;  Fallow  Deer  Indigenous  in 
Europe,  284 ;  Orohtppus  agUiSy  286 ;  Fossil  Horses  of  Southern  Europe,  301 ; 
Relation  of  the  Coyote  to  the  Pointer  Dog,  314;  Fossil  Lemur  in  France,  314. 

(K.)  BIRDS. 

General :  Differences  between  ColumbsB  and  Gallinse,  287 ;  Bird  Collections 
in  London,  336 ;  Number  of  Species  of  American  Birds,  340. — Special :  Geo- 
logical Age  of  Moa,  281 ;  Ichtkyonns,  a  New  Fossil  Bird,  288 ;  Odontopitryx, 
a  New  Fossil  Bird,  349 ;  Fossil  Black-headed  Duck  in  Belgium,  303 ;  Ento- 
zoa  and  Grouse  Disease,  295 ;  Mortality  in  Scotch  Grouse,  315 ;  Acquired 
Habits  of  the  Tumbler  Pigeon,  349. 

(b.)  REPTILES  AND  AMPHIBIANS. 

Poison  Serpents  of  India,  290 ;  Development  of  a  Guadaloupe  Frog,  290. 
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(!•)  FISHES. 
General :  Geographical  Distribution  of  Fercoid  Fishes,  291 ;  Absence  of 
Fishes  above  the  Yosemite  Falls,  305 ;  Alleged  Shoiyer  of  Fish-scales,  350. 
— ^Special :  Blood  Corpuscles  of  the  Salmonidae,  299 ;  Beproduction  in  the 
Eel,  306 ;  a  Large  Fish,  317 ;  Habits  of  Black  Bass,  322 ;  Food  of  Basking 
Shark,  328;  New  Scaphirhynchus  from  Turkestan,  336;  Paddle -fish  in 
Chautauqua  Lake,  342.    See  also  Pisciculture  and  the  Fisheries. 

(k.)  ARTICULATES. 

InaectB.  General:  Experiments  on  Aquatic  Articulates,  292 ;  Influence 
of  External  Conditions  on  the  Structure  of  Insects,  307;  Lepidaptera : 
Effect  of  Violet  Light  on  Silk-worms,  274 ;  Proper  Temperature  for  Rear- 
ing Silk-worms,  412 ;  Controlling  Sex  in  Butterflies,  294, 329 ;  Danais  ar- 
chipptts  near  Melbourne,  308 ;  Urania  leUua  at  Panama,  337, 352 ;  Distribu- 
tion of  California  Moths,  330 ;  Other  Orders :  Protective  Fluid  of  Cymbex, 
293 ;  Do  Flies  Eat  Pollen  ?  293 ;  Phylloxera,  or  Grape-vine  Louse  Insect, 
293,  393,  421 ;  Hibernation  of  Flies,  852.->Crn8taeeans :  Zoological  Posi- 
tion of  the  King-crab,  or  LimiduSf  291 ;  Habits  of  Craw-fish,  351. — ^Entocoa 
and  Eatophyta :  Blood  Entozoon,  295 ;  Relation  of  Entozoa  to  the  Grouse 
Disease,  295 ;  Entophyta  in  Man,  332. 

(1.)  MOLLUSKS. 

Geographical  Distribution  of  Land  Shells  in  North  America,  320 ;  Terres- 
trial Mollasks  of  the  Bahamas,  333 ;  Introduction  of  Land  Shells  into  Scot- 
land, 322 ;  Shells  of  Rhode  Island,  339 ;  Nature  of  Aptychus,  334 ;  Giant 
Cuttle-fish  in  Newfoundland,  296. 

(m.)  RADIATES. 

Agassiz's  Revision  of  the  Echini,  265 ;  Allman  on  Tubularian  Hydroids, 
296 ;  Pavonaria  Blakei,  332 ;  Fossil  Corals  of  the  West  Indies,  840. 

(n.)  PROTOZOA. 

Haeckel  on  Calcareous  Sponges,  298. 

H.  BOTANY (ciii)    353 

Floras :  Botany  of  Norway  as  Affected  by  Ocean  Currents,  99 ;  of  Island 
of  St.  Paul  in  the  Indian  Ocean,  355 ;  Ancient  Vegetation  of  Great  Britain, 
371 ;  Plants  of  Pohiris  Bay,  378 ;  New  United  States  Species  in  1873, 375 ; 
Canadian  Fossil  Pknts,  378. 

Forests :  Relation  of  Forests  to  Rain-fall,  70 ;  to  Temperature  of  Ground, 
81 ;  Influence  of  Forests  on  Ozone,  426 ;  Forest  Growth  in  the  Wabash 
VaUey,  867. 

Pablioatioiis :  Sachs'  New  Text-book,  373;  Completion  of  De  Candolle's 
Ptodromus,  379. 

Vegetable  Physiology :  Evaporation  from  Plants,  355, 362 ;  Movement 
of  Sap,  360;  Germination:  Proteine -granules,  and  Asparagine  in,  357; 
Change  in  Oil  of  Seed  in,  360 ;  Change  of  Temperature  during,  360 ;  Growth 
of  Plants^  Influence  of  Atmospheric  Pressure  on,  372;  of  Electricity  on, 
878;  Growth  of  Seedlings,  374;  Fertilizatim :  Cross-fertilization,  371;  in 
Grasses,  858 ;  of  Yucca,  362.— ConstitaentB  of  Plants :  Lithium  in,  366 ; 
Composition  of  Withered  Leaves,  380. 

General :  Why  the  Winter  of  1871-2  was  Injurious  to'Plants,  353 ;  Dis- 
tribution of  Seeds  by  Winds,  353 ;  Preservation  of  Fleshy  Fungi,  271. 

Fartionlar  Kinds  of  Plants  and  their  Products :  Atropine  in  Plants, 
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860 ;  Cinchona  in  Jamaica,  361 ;  Milk-txee,  365 ;  Eucalyptus,  880 ;  Tucca, 
Fertilization  of,  362 ;  Sequoia  of  California,  363 ;  Mistletoe,  Propagation  of, 
369 ;  Growth  of  AlgsB  in  Aquaria,  369 ;  Eqnisetums  and  Calamites,  370. 
See  also  Agricultube  and  Rural  Economy. 

I.  AGRICULTURE  AND  RURAL  ECONOMY (cvi)    381 

In  General:  Tenth  Report  of  the  Massachusetts  Agricultural  College, 
418. 

The  Air :  Detection  of  Organic  Matter  in,  381 ;  Protection  of  Vineyards 
in  France  by  Steam,  381, 

The  Water  (including  Irrigation) :  Barbadoes  Rain-fall  and  the  Sugar 
Crop,  108 ;  Influence  of  Spring  Water  on  Meadow-grass,  386 ;  Failure  of 
Sewage  Irrigation,  409 ;  Exhaustion  of  Hay  and  Grain  by  Rain,  414. 

The  Soil :  Comparative  Temperatures,  381 ;  Production  of  Nitrites,  382 ; 
Action  of  Saline  Solutions  on  Feldspar,  383 ;  Importance  of  Silex  in  the 
Soil,  384 ;  Function  of  Organic  Substances  in  the  Soil,  385. 

Manures  and  Fertilizers :  Influence  of  Spring  Water  on  Meadow-grass, 
386 ;  Failure  of  Sewage  Irrigation,  409 ;  Effect  of  Different  Manures  on  the 
Production  of  Opium,  386  •,  Fish  Guano,  387 ;  Proposed  Substitute  for  Pe- 
ruvian Guano,  387 ;  Cura9ao  Guano,  405 ;  Improved  Use  of  Stable  Manures, 
388;  Sea-weed  Manures,  396 ;  Natural  Phosphates,  406 ;  Effect  of,  on  the 
Growth  of  Plants,  410 ;  New  Phosphate  Fertilizer,  417 ;  Nitrogen  in  Fer- 
tilizers, 410 ;  Effect  of  Manures  on  Weeds,  417 ;  Conversion  of  Bones  into 
Fertilizers,  425 ;  Artificial  Humus,  405. 

Useful  Animals.  Food :  Effect  of  Food  on  the  Urine,  396 ;  Alanage' 
meat  and  Rearing :  Substitute  for  Milk  to  Calves,  390 ;  Proper  Light  for 
Stable  Windows,  391 ;  Temperature  for  Silk-worm  Houses,  412 ;  Diseases 
and  Treatment :  Carbolic  Acid  in  Poultry-houses,  389 ;  Colic  in  Horses,  391 ; 
Silk-worm  Disease,  391 ;  its  Decline,  392,  419 ;  its  Cure,  392 ;  Particular 
Species:  Breeding  Rabbits  for  Food,  411;  Rearing  Ostriches  for  their 
Feathers,  388;  Hatching  Eggs  of  Ostriches  in  the  Incubator,  389;  Ash- 
colored  Turkeys,  411 ;  Silk-worm,  Proper  Temperature  for  Rearing,  412 ; 
Destruction  of  Eggs  by  Dermestes^  413.  Nozions  Animals :  The  Phyllox- 
era, or  Grape-vine  Louse,  293, 393,  421;  Sulphuret  of  Calcium  a  Remedy 
for,  394;  Vermin  Asphyxiator,  394;  Destruction  of  Insects  in  Poultrj^-- 
houses,  394 ;  of  May-bugs,  392 ;  Dermestes  in  SUk-worm  Eggs,.  413 ;  Ex- 
termination of  Field-mice,  412. 

Animal  Products  of  the  Farm :  Value  of  Unwashed  Wool,  415 ;  Uses 
of  Suint,  417.    For  Butter^  Milk,  Tallow,  see  Domestic  Economy. 

Forestry:  Congressional  Action  respecting  Forests,  403;  Influence  of 
Forests  on  Ozone,  426 ;  Relation  of  Forests  to  Rain-fall,  70 ;  to  the  Temper- 
ature of  the  Ground,  81 ;  Forest  Growth  in  the  Wabash  Vallej',  367. 

Vegetable  Farm  Prodncte'.  The  Potato :  Arresting  its  Decay,  396 ; 
Disease  in  Great  Britain,  397 ;  Why  no  Remedy?  398 ;  Alleged  New  Disease 
of,  414 ;  Prize  for  Best  Essay  on  Disease  of,  420 ;  Utilizing  when  Diseased, 
396;  Topping  the  Stalks,  422;  Timothy  Grass:  Disease  of,  400 ;  Clover: 
When  to  Cut  for  Hay,  416 ;  Miscellaneous :  Spontaneous  Combustion  of 
Hay,  423 ;  Effect  of  Time  of  Seeding  on  Grain,  400 ;  Apparatus  for  Drying 
Grain,  416 ;  Preventing  Fine  Fruit  from  Rotting,  399;  Hastening  the  Rip- 
ening of  Fruit,  416;  Advancing  the  Germination  of  Seeds,  399;  Seedling 
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Plums,  400*,  TTtilizAtion  of  the  Cat-tail,  423 ;  Tea-cnlture  in  JapOD,  401 ; 
Inflaence  of  Sulphuric  Add  on  Wine,  403 ;  Preservation  of  Wine  by  Heat, 

404,482. 

J.  PISCICULTURE  AND  THE  FISHERIES. (ex)    427 

(a.)  THE   FISHERIES. 

Exhibitions :  British  Exhibition  at  Vienna,  427 ;  German  Exhibition  at 
Vienna,  429 ;  Fishery  Models  at  Copenhageh,  429. 

Legislation  and  Proteotion :  German  Fishery  Laws,  433 ;  Regulation 
of  Seal  Fisheries  in  Newfoundland,  430, 454 ;  Fish  Inspection  Laws  of  Can- 
ada, 455;  Fishery  Laws  of  Pennsylvania,  439;  of  Michigan,  441;  of  Ohio,  457. 

State  Commission?.  Maine :  Sixth  Report  for  1872,436 ;  Rhode  Island: 
Report  for  1872, 427;  New  York:  for  1872, 438;  Pennsi/lvaniajASd;  Mich- 
i^a»,44l;  0A«o,  441,457. 

General  Statistics  and  Reports :  Canadian  for  1869, 427 ;  German  Re- 
port on  American  Fisheries  and  Fish-culture,  458 ;  Fisheries  of  France  in 
1871,453;  of  the  Caspian  Sea,  459;  Egyptian  for  1872,460;  Fresh-water, 
of  India,  465 ;  Importation  of  Cured  Fish  into  England  in  1873, 460. 

Special  FisherieP.  The  Herring:  Winter  Fishery  at  Gloucester,  431; 
Trade  in  Winter  Herring,  432 ;  Emden  Herring  Fishery,  431 ;  Signal  Teleg- 
raphy and  the  Herring  Fishery,  73 ;  Salmon :  Trade  in  California  Salmon, 
433 ;  Shipments  Eastward  of  California  Salmon,  433 ;  Improvement  of  the 
British  Salmon  Fisheries,  433 ;  Cod:  Fisheries  in  the  Pacific  in  1873,458; 
Halibut :  Gloucester  Fisheries  of,  460 ;  Seals :  Protection  of,  430 ;  Oil,  430 ; 
Sponges :  The  Sponge  Trade  in  the  Bahamas,  569. 

<b.)  FISH-CULTURE. 

Associations :  American  Fish-culturists'  Association,  434, 463. 

Establishment  of  the  United  States  at  Bucksport,  Me.,  443.  See  also 
AquariOf  under  General  Natural  History. 

General  Consideirations :  Culture  of  Fish  in  Ditches  and  Ponds,  443 ; 
Sea-fish  in  Fresh  Water,  435 ;  Treatment  of  Fish-ponds,  452 ;  Price  of  Amer- 
ican Fry  in  England,  459 ;  Influence  of  External  Pressure  on  the  Life  of 
Fishes,  467. 

Farticnlar  Species.  The  Salmon :  Marking,  444 ;  Shipment  of  Eggs  to 
New  Zealand,  445;  their  Arrival,  462;  Taking  the  California  Species  with 
the  Hook,  464;  see  also  under  Fisheries  ;  Trout:  Trout  in  New  Zealand, 
447 ;  Food  of  Small  Trout,  447 ;  Rate  of  Increase  of  Growth,  448 ;  Hybrids 
of  Salmon  and  Trout, 442 ;  Shad:  Occuirence  in  the  Mississippi, 448 ;  in  the 
Altamaha,  450;  in  the  Alleghany,  462;  in  the  Sacramento,  449;  Striped 
Bass:  Artificial  Hatching  of,  450;  Stalet:  Culture  of,  452;  Craw-fish: 
Rearing  in  Ponds,  450 ;  Cuttle-fisS:  Use  as  Food,  487. 

K.  DOMESTIC  AND  HOUSEHOLD  ECONO^IY. 469 

(a.)  THE   DWELLING. 

The  Building :  Plaster  as  a  Protection  against  Fire,  469 ;  Steam  as  a  Fire- 
extinguisher,  470;  Burglar-proof  Screw,  505;  The  rurnitnre:  Travelers' 
Beds,  469 ;  Cleaning  Silver,  504. 

(b.)  LIGHTING,  HEATING,  AND  VENTILATION. 

Lighting :  Substitute  for  Coal  Gas,  470 ;  New  Hydrocarbon  Gas,  490 ;  Gas 
by  Eveleigh's  Process,  490;  Influence  of  Rubber  Tubes  on  Illumination, 
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472 ;  Testing  Miaeral  Oils,  506 ;  Silber's  Process  of  Illumination,  608 ;  Dlu- 
mination  by  Electrical  Light,  507 ;  Ozokerite  Candles,  473 ;  Matches  with- 
out Sulphur,  490;  Coating  for  Lamp-shades,  472;  Purification  of  Tallow, 
596. — Heating :  Flame  of  Compressed  Gas,  491 ;  Improved  Bunsen  Lamp, 
472. Ventilation :  Substitute  for  Double  Windows,  495. 

<C.)  CLOTHING   AND  ADORNMENT. 

Hair  Eradicator,  489 ;  ^ktion  of  the  Air  to  Clothing,  492 ;  Protection  of 
Clothing  against  Moths,  502. 

<d.)  THE   LAUNDRY. 

Improved  Soap,  472 ;  Proper  Combinations  in  Soap,  487 ;  Washing  Wool- 
ens, 474;  Cleaning  Silk  and  Woolens,  474;  Prevention  of  the  Escape  of 
Charcoal  Fumes  in  Ironing,  474 ;  Removal  of  Ink-stains,  496. 

(e.)THE  TABLE. 

Apparatus  and  ITtensilB :  Enamel  for  Copper  Vessels,  475 ;  Pitching  Com- 
pound  for  Wooden  Vessels,  489 ;  Conical  Waste-pipes,  496 ;  Filters  of  Spun 
Glass, 489.— Preparation  of  Food  for  the  Table:  Preparation  of  Eels  for 
Cooking,  485 ;  Rendering  Fowls  Tender,  496 ;  To  Prevent  Hardening  of 
Pease  in  Boiling,  486. — ^Its  Preservation :  Parchment  Paper  for  Sausage- 
skins,  496 ;  Acetate  of  Soda  as  a  Pickle,  476, 498 ;  Rapid  Pickling  of  Meat, 
478 ;  New  Process  of  Preserving  Meat  Fresh,  477 ;  Preservation  by  Cold,  477 ; 
Theory-  of  Preserving  Animal  Substances,  503. — ^Transportation :  of  Spirits 
in  Iron  Vessels,  469;  of  Milk,  476.--Snb8tance8  used  as  Food:  Butter: 
Washing,  480 ;  Treatment  when  Rancid,  481 ;  Proper  Temperature  of  the 
Air  in  Making,  481 ;  Shipping  in  Sealed  Cans,  481 ;  Determining  Purity  of, 
503;  Tallow:  Purification  for  Culinary  Purposes,  483,  596;  MWc:  Action 
of  Microzymes  on,  484 ;  Advantages  of  Condensed,  497 ;  Transportation  of, 
476 ;  Adulteration  of,  485 ;  Meats :  New  Preparation  of,  509 ;  Value  of  Gel- 
atine as  Food,  509;  Conversion  of  Young  Deer-horn  into,  610;  Cuttle-Jish, 
487;  JeUies:  Preparation  of  Currant  Jelly,  488;  Flour:  Action  of  Sunlight 
on,  485 ;  Vermicelli :  Chinese  Preparation  of,  504 ;  Soy :  Chinese  Prepara- 
tion of,  505;  Tea:  474;  Coffee:  474;  Adulteration  of,  487 ;  IndigestibiUty  of 
Cafe  au  Lait,  504 ;  Wine :  Preservation  by  Heat,  404, 482 ;  Influence  of  Sul- 
phuric Acid  on, 403;  Beer:  Preventing  its  Acidification,  482;  Made  with- 
out Hops,  483, 

(f.)  THE  STABLE. 

Wagon  Lubricant,  488 ;  Keeping  Harness  Pliable,  489. 
(jg.)  MISCELLANEOUS. 

Petroleum  for  Cleaning  Guns,  605;  Improved  Rifle,  510. 

L.  MECHANICS  AND  ENGINEERING (cxviii)    511 

(a.)  MATERIALS. 

Mortars,  Cements,  and  Slags :  Comparison  of  Ancient  Mortars,  527 ;  Ma- 
rezzo  Marble,  511;  Imitation  Marble,  512;  Building-stone  of  Slag,  Coal 
Ashes,  etc.,  512 ;  Utilization  of  Furnace-slag,  527.— Metal :  General:  Rela- 
tion of  the  Temper  of  Steel  to  its  Magnetic  Power,  148 ;  Experiments  on 
the  Strength  of  Steel,  540 ;  Testing  the  Quality  of  Iron,  515 ;  Surface  Hard- 
ening of  Cast  Iron,  513 ;  Exportation  of  Iron  to  Great  Britain,  626 ;  Fur- 
naces: Siemens*  Regenerative  Gas  Furnace,  514;  Defty's  Puddling  Fur- 
nace, 542;  Iron  Manufacture:   Improvement  in  Puddling,  513;  Direct 
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Method  of  Making  Malleable,  523 ;  New  Method,  537 ;  Bar-iron  from  Phos- 
phureted  Cast  Iron,  514 ;  Hails :  Production  in  the  United  States  in  1872, 
613.— Wood :  New  Preservative  of,  616 ;  Preservation  of  Raihroad  Ties,  526 ; 
Eucalyptus  for  Timber,  516. 

(b»)  CONSTRUCTION. 

V<)8BelB:  Protection  of  Ships  against  Torpedoes,  522 ;  Detection  of  Leaks 
in  Ships,- 537.— danals :  United  Stotes  Irrigation  CommissioH  in  California, 
611,— Tnxmels :  Sutro  Tunnel  Commission,  516.— Telegraphs :  Injuries  to 
Cables  by  Marine  Animals,  629;  Entanglement  of  Whale  in,  540.— Build- 
ings :  Water-proof  Coating  for  Walls,  517 ;  Treatment  of  New,  Damp  Dwell- 
ing-rooms, 517 ;  Proper  Construction  of  Chimneys,  518 ;  Acoustics  of  Large 
Rooms,  519, 528. 

(e.)  MOTORS. 
Coal :  Desulphurizing  Coke,  539.— Eleotridty :  The  Gramme  Electric  Ma- 
chine, 531«— Gunpowder  Pile-driver,  538.— The  Winds:  Turbine  Wind 
Motor,  538.— Steam-boilers :  Experiments  on  Boiler  Explosions,  520;  Glyc- 
erine as  an  Anti-incrustator,  520 ;  Value  of  the  Steam-jacket  for  Engines, 
521;  Casing  for  Boilers,  530;  Siemens'  Steam  Motor,  537.  —  Bailroadi 
Roadway:  Preservation  of  Railroad  Ties,  527;  Road  in  Nicaragua,  675 
Equipment :  Wendt's  Torsion  Car-spring,  521 ;  Screw  Railway  Brake,  521 
Westinghouse  Air  Brake,  632;  Railway  Master  Mechanics'  Association,  539. 
-^Telegraphs :  Optical  Telegraphy,  161 ;  see  also  Electricity^  under  Phys- 
ics.— Balloons:  Scientific  Balloon  Ascension,  95,  96, 124;  Long  Voyage, 
534.— Aeronantios :  Mechanical  Principles  of  Flying,  534.— Signals :  Sig- 
nal Lights,  540.— Exidosives :  Explosion  of  Wet  Gun-cotton,  522, 543 ;  Im- 
proved Gun-cotton,  543 ;  Explosive  Paper  Cartridges,  536;  Action  of  Dy- 
namite, 535 ;  Fire-proof  PowderKjhests,  610. 

M.  TECHNOLOGY (cxxiv)    645 

(a.)  THE   LIBERAL  ARTS. 

Printing  and  Stamping :  Inerasible  Stamping-ink,  545 ;  Blue  Stamping- 
ink,  546 ;  Nickel-plated  Type,  547.— Engraving  and  Lithographing :  liq- 
uid for  Etching  Copper,  548;  Improvement  in  Photolithography,  611. — 
Writing:  Red  Indelible  Ink,  545;  Portable  Ink,  546;  Inerasible  Writing- 
ink,  546, 601.  —  Drawing  and  Copying:  Improved  Tracing-paper,  645; 
Drawing-ink,  546 ;  Copj^ng  Designs,  601 ;  Amsler's  Planimeter,  612. — ^Pho- 
tographing :  Gummate  df  Iron  Photographic  Paper,  574;  Cotton  for  Col- 
lodion, 574 ;  Reducing  Intensity  of  a  Negative,  574 ;  Persistent  Activity  of 
a  Bichromate  Image,  675 ;  Szekely's  Brilliant  Photographs,  576 ;  Improve- 
ment in  Photolithography,  611.— Modeling  and  Casting :  Coating  of  Plas- 
ter Casts,  576 ;  Reproducing  Art-models,  611 ;  Phosphorus  Bronze,  609 ;  Al- 
loys of  Manganese,  613;  Patina  on  Bronze,  548.— Painting  and  Interior 
Decoration:  Material  for  Mouldings,  572. 

(b.)  THE   MECHANICAL  AND  CHEMICAL  ARTS. 

Spinning,  Weaving,  and  Felting :  Improvement  in  Glass-spinning,  565 ; 
International  Standard  for  Numbering  Yarn,  613 ;  Treatment  of  Hair  for 
Felting,  549, 571.— Sizing  and  Dressing :  Improved  Flour  Paste,  550 ;  Pres- 
ervation of  Teasel-cards,  603. — ^Water-proofing  of  Fabrics,  675. — Cleaning 
and  Bleaching:  Removal  of  Oily  Matters,  549;  of  Gum  from  Silk,  550; 
Bisulphide  of  Lime  for  Scouring  Wool,  597 ;  Sulphates  of  Soda  and  Potash 
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in  Bleaching,  602 ;  Bleaching  Discolored  Flannels,  602 ;  Drying  Cloth  Fab- 
rics, 577. 

Dyeing  and  Printing.  Mordants :  Apple-juice  for  Fixing  Colors,  552 ; 
Alum  for  Mordanting  Woolens,  552 ;  Fixing  Aniline  on  Cotton,  580 ;  Dye- 
stuffs :  Siderin-Yellow,  551 ;  Grenade,  551 ;  a  New  Dye,  552 ;  Anthrapur- 
purine,  577 ;  Furpurine,  578 ;  New  Aniline  Red,  580 ;  Brown  for  Woolen, 
581 ;  Artificial  Alizarine,  582 ;  Aniline  Black  with  Tnngstate  of  Copper,  584 ; 
Cannelle  Brown,  603 ;  a  New  Dye,  603 ;  Processes :  Specks  in  Cochineal 
Dyes,  553 ;  Dyeing  Silk,  578;  Dying  Kid  Gloves,  679;  Aniline  Green  on 
Straw,  581 ;  Dyeing  Feathers,  582 ;  Green  on  Silk,  604 ;  Hydrosulphite  of 
Soda  in  Dyeing  Indigo,  614;  Chamois  on  Half  Wool,  605.— Antiseptics, 
Freservatiyes,  and  Deodorizers :  Carbolic  Acid,  555 ;  Fachsin,  557 ;  Sili- 
cate of  Soda,  557 ;  Preventing  Mould  on  Mucilage,  585 :  Removing  Odor 
of  Sulphide  of  Carbon,  564. 

Fainting,  Staining,  and  VamislLing.  Materials :  Black  Aniline  Var- 
nish, 546;  Varnish  for  Basket-ware,  557;  Chinese  Water-proof  Varnish  from 
Blood,  584 ;  French  Drying- varnish,  584 ;  Aqueous  Solution  of  Shellac,  555 ; 
Rubber-graphite  Paint,  556 ;  Rendering  Lamb-black  Miscible  in  Water,  612; 
Ebony  Stain  for  Wood,  553 ;  Processes :  How  to  Varnish,  606. 

Oils  and  Wax :  Bleaching  Vegetable  Oils,  550 ;  Action  of  Sunlight  on 
Olive-oil,  612 ;  Extraction  of  Rape-seed  Oil  by  Bisulphide  of  Carbon,  553 ; 
Quick-drying  Oil,  584 ;  Preventing  Explosiveness  of  Petroleum,  554 ;  Ex- 
plosive Oils,  585 ;  Petroleum  Oils,  555 ;  Oil  from  Birds,  566 ;  Ceresine,  a  Fos- 
sU  Wax,  568 ;  Chinese  Peh-Lah  Wax,  572. 

Plating  or  Coating  with  Metals :  Moulds  for  Electrotypes,  547 ;  Elec- 
tro-stannus  Method,  558 ;  Metallic  Coating  by  the  Wet  Method,  589 ;  Hot 
Gilding  of  Iron,  559;  Tests  for  GUding,  560;  Gilding  Glass,  562;  Coating 
Fibres  with  Silver,  560;  Silvering  Glass  Vessels,  561, 607 ;  Mirrors  for  Re- 
flecting Telescopes,  593 ;  Coating  Vegetable  Fabrics  with  Tin,  607 ;  Coat- 
ing Copper  with  Iron,  562 ;  Iron  with  Copper,  588 ;  Zincing  Iron,  587 ;  Pyro- 
plating,  559 ;  Substituting  Manganese  for  Nickel  in  plating,  591.— Weld- 
ing and  Soldering :  Union  of  Iron  and  Steel,  591.— Cementing :  Chalk 
and  Soluble  Glass,  557 ;  Fastening  Metals  on  Glass,  605 ;  Leather  Glue,  569 ; 
Improved  Gum- Arabic  Mucilage,  605 ;  Permanent  Paste,  606. — ^Temper- 
ing Steel  Gravers,  Drills,  etc.,  662 ;  Hardening  Steel  Tools,  608.— Casting 
and  Fusing :  Casting  Metals  in  a  Vacuum,  591 ;  Blow-pipe  Furnace,  692 ; 
White-Metal  Alloy  for  Machines,  563. — Sundry  Chemical  Processes :  Pu- 
rification of  Caustic'  Soda,  563 ;  Preparation  of  Carbonate  of  Magnesia,  614 ; 
Chrome  Alum,  595 ;  Fluoride  of  Calcium,  608 ;  Uses  of  Bisulphide  of  Car- 
bon, 696 ;  Centrifugal  Action  in  the  Manufacture  of  Sugar,  564 ;  Manu- 
facture of  Coal-tar,  595. 

Raw  or  Simple  Materials  nsed  in  the  Arts :  Ruhbei-:  Utilizing  Waste, 
556;  Elastic  Rubber  Bands,  569;  Wool:  Keeping  Moist,  598 ;  Treatment 
by  Glycerine,  598 ;  Washing  of,  599 ;  Whitening,  602 ;  Silk:  Yellow  Color 
of,  570 ;  Silk  without  the  Worm,  570 ;  Improvement  in  the  Manufacture  of) 
570 ;  Gelatine :  Preparation  of,  594 ;  Conversion  of  Young  Deer-horn  into, 
610 ;  Paper :  Water-proof  Pasteboard,  549 ;  Artificial  Grass  from  Parch- 
ment Paper,  593 ;  Vegetable  Parchment,  693;  Liquid  Parchment,  606;  Alan- 
ufacture  of  Pulp  from  Wood,  567.— Utilizing  Waste  Products :  Waste  Rub- 
ber, 656 ;  Separating  Brass  from  Furnace  Skg,  565;  Extracting  Wool  from 
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Half-wool,  613.— AdnlterfttLOns :  of  Bone-dust  by  Vegetable  Ivory,  558 ; 
of  Madder,  573. 

KiBeellaneoiis :  Preservation  of  Teasel-cards,  603 ;  Explosion  in  a  Flour 
Mill,  609 ;  Spontaneous  Combustion  of  Oily  Cotton-waste,  609 ;  New  Ma- 
chine for  Making  Wooden  Boxes,  610 ;  Coating  Paper  with  Graphite,  564 ; 
Kevivification  of  Bone-black  without  Ignition,  565 ;  Preparation  of  French 
Chalk,  570 ;  Micro-chemical  Examination  of  Fibres,  572. 

N.  MATERIA  MEDICA,  THERAPEUTICS,  AND  HYGIENE. 615 

(a.)  MATERIA   MEDICA. 

Bemedies :  Ozone  Water,  620,  623 ;  Bromide  of  Calcium,  621 ;  Nitrite  of 
Amyl,  621 ;  Prufois  boldus,  623 ;  Cod-liver  Oil,  623, 644 ;  Kumiss,  624, 626 ; 
Chloral,  626,  635 ;  Quinine,  633 ;  Propylamine,  636,  642 ;  Trimethylamme, 
636, 637 ;  Protoxide  of  Iron,  642 ;  Hyos<yamus,  622 ;  Belladonna  and  Phys- 
ostigma,  631.— Ansestheticfl :  Methylene  Ether,  619.— Food :  Artificial  Fi- 
brine  from  the  White  of  Egg,  642. — General :  Preservation  of  Unstable 
Remedies  in  Contact  with  Each  Other,  620 ;  Opium  Production  in  Ger- 
many, 622 ;  Laughter  as  a  Remedial  Operation,  630. 

(b.)  DISEASES  AND  THEIR   CURE. 

Biseafies :  Small-pox :  Benefits  of  Vaccination,  616 ;  Active  Principle  of 
Vaccine  Virus,  617;  Com»:  Cure  for,  616;  Colds:  Cure  for  Catarrh,  615; 
Theory  of  Taking  Cold,  615 ;  Rheumatism,  636, 637 ;  Gout,  Chloral  in,  635 ; 
Goitre,  618 ;  Cholera,  638 ;  Malaiia  and  Fevers :  Treatment  of  Intermittent, 
by  Carbolic  Acid,  618 ;  Constipation,  651 ;  Bums  from  Phosphorus,  630 ; 
Toothache,  Electricity  for,  644 ;  Asphyxia,  Artificial  Respiration  for,  629 ; 
Drowning,  Use  of  Heated  Irons  for  Resuscitation,  629 ;  Entozoa  in  Grouse 
Disease,  631 ;  Gregarina  in  Human  Hair,  619;  Putrid  Inf^tion,  645 ;  Striek- 
er on  Septiciemia,  648  j  Breant  Prize  to  Chauveau,  628. 

Poisons :  Phosphorus,  627 ;  Mercury,  627 ;  Nicotine  in  Tobacco  Smoke, 
628 ;  Poisonous  Metals,  632 ;  Methylammonium  Compounds,  641 ;  Pahonim, 
652 ;  Snake  Bites,  629 ;  Chinese  Remedy  for  Snake  Bites,  630 ;  Poisonous 
Woolens,  639.  —  Antidotes :  Turpentine  for  Phosphorus  Poison,  627;  for 
Mercurial  Poisoning,  627. 

MiecellBneons :  Signs  of  Death,  615 ;  Sensation  of  Cold  not  Imparted  by 
Cold  Alcohol,  643 ;  Laughter  as  a  Remedy,  630 ;  Chloroform  in  Examina- 
tion of  Vegetable  Poisons,  627. 

(e.)  THE  PUBLIC  HEALTH. 
Air  and  Climate :  Emanations  from  Factories,  632 ;  Arsenic  in  Paper,  641, 
643 ;  in  the  Air  of  Rooms,  647 ;  Climate  and  Disease,  650, 651 ;  Relation  of 
the  Winds  to  Health,  649. — Water :  Action  on  Lead  Pipes,  641 ;  Organic 
Impurities  in,  646;  for  Drinking, 646. — ^Sewage:  Stanford  Process,  634.— 
Antiseptios,  Disinfeetants,  and  Beodoriaers :  Carbolic  Acid,  555;  Fuch- 
sin,  537 ;  Silicate  of  Soda  as  an  Antiputrcscent,  557, 634 ;  Chloride  of  Lime, 
649;  Antiseptics  and  Putrefiers,  639.  —  Poisonons  Agencies:  Poisonous 
Woolens,  639 ;  see  also  above,  Air,  WATER.~H08pitaIs :  Proper  Mode  of 
Construction,  615. 

O.  MISCELLANEOUS 658 

(a.)  SCIENTIFIC  INSTITUTIONS. 

America.    General:  National  Academy  of  Sciences  in  1872,  657;  Bache 
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Fand  of  ditto,  662 ;  American  Association  for  the  Advanoemeot  of  Science, 
659 ;  Proposed  National  Photographic  Association,  666 ;  International  Sta- 
tistical Congress,  666 ;  Washington :  Fourth  Circular  of  the  Bureau  of 
Education,  653;  National  Observatory,  657 ;  Army  Medical  Museum,  Cata- 
logue of,  665;  Cambridge^  Mass,:  Sixth  Report  of  the  Peabody  Museum, 
656 ;  Anderson  School  of  Natural  History,  266 ;  Agassiz  Natural-History 
Society,  655 ;  Boston :  Society  of  Natural  History,  656 ;  New  Haven :  Yale 
College  Museum,  316 ;  New  York :  Central  Park  Menagerie,  338 ;  its  Pro- 
posed Aquarium,  337 ;  New  York  Museum  of  Natural  History,  657 ;  Torrey 
Botanical  Club,  654;  Buffalo  Natural-History  Society,  653;  Albany:  New 
York  State  Cabinet  of  Natural  History,  657 ;  Princeton :  Oldest  Zoological 
Museum  in  North  America,  264;  Philadelphia:  Centennial  Exhibition,  661 ; 
Cincinnati:  Acclimatization  Society,  265 ;  Minneapolis,  Mian, :  Minnesota 
Academy  of  Natural  Sciences,  655 ;  San  Francisco :  California  Academy  of 
Sciences,  663 ;  Mr.  Lick's  Donation  to,  664 ;  Woodward's  Gardens,  664. 

Other  Goantries.  General :  International  Congress  of  Orientalists,  669 ; 
Great  Britain :  British  Anthropological  Institute,  274 ;  British  ArchsBolog- 
ical  Association,  272, 671 ;  British  Association  for  the  Advancement  of  Sci- 
ence, 672 ;  British  Naval  College  for  Officers,  671 ;  British  Medical.  Associa- 
tion, 673 ;  Society  of  Telegraphic  Engineers,  670, 971 ;  Iron  and  Steel  Asso- 
ciation, 672 ;  London :  Menagerie  of  Zoological  Society,  267 ;  Medals  of  the 
Boyal  Societ}*^,  671 ;  Brighton  Aquarium,  267,  337 ;  American  Department 
at  Vienna  Exhibition,  662 ;  Hamburg:  GodefFroy  Museum,  268;  Paris: 
Physical  Society,  667 ;  French  Association  for  the  Advancement  of  Science, 
668 ;  Lyons:  Institute  for  the  Advancement  of  Experimental  Science,  668 ; 
Geographical  Society  of  the  Netherlands,  669;  Engineering  College  in 
Japan,  669. 
(bO  INDIVIDUALS. 

America :  Honors  to  American  Scientists,  674 ;  Professor  C.  A.  White,  675. 
Other  Countries :  Gay's  History  of  Chili,  268 ;  New  Members  of  the  Acad- 
emy of  Sciences,  Paris,  674 ;  Researches  of  Paul  Bert,  675 ;  Professors  Carus 
and  WyviUe  Thomson,  672 ;  Baron  von  Muller,  677 ;  Tyndall  Fund,  676 ; 
Professor  Huxley,  677 ;  Mr.  Adams,  678 ;  Tercentenary  of  the  Birth  of  Co- 
pernicus, 678 ;  Memorial  to  Galileo,  678. 

<e.)  GENERAL. 

Extension  of  Free  Telegraphic  Communication,  653 ;  Benevolent  Endow- 
ments in  the  United  States  Treasury,  666 ;  Custom-house  Value  of  the  Pound 
Steriing,  667 ;  Merchant  Marine  of  the  United  States  m  1872, 667 ;  Tyndall 
Fund,  676 ;  Fund  for  Scientific  Research,  670 ;  Aid  to  Scientific  Research, 
676 ;  Scientific  Instruction  in  England,  672 ;  American  and  Foreign  Tech- 
nical Schools,  674 ;  Influencing  the  Advancement  of  Science,  679 ;  Protec- 
tion of  Antiquities,  673 ;  Forest  and  Stream,  a  New  Weekly  Journal,  665 ; 
La  Nature,  ditto,  668. 

P.  NECROLOGY. 681 

Q.  INDEX  TO  THE  REFERENCES 687 

ALPHABETICAL  INDEX 691 


GENERAL  SUMMARY 

OF 

SCIENTIFIC  AND  INDUSTEIAL  PKOGRESS 
DURING  THE  YEAR  1873. 


ASTRONOMY. 

OuE  Astronomical  review  for  the  year  1873  begins  with 
the  consideration  of  the  nebulaB.  Among  those  that  have  at- 
tracted special  attention  daring  a  number  of  years,  the  most 
interesting  is  that  in  the  great  soiithem  constellation  of 
Argo.  According  to  the  observations  of  Mr.  Abbott,  of  Tas- 
mania, daring  the  past  few  yeai*s,  the  dark  spaces  in  this  neb- 
ula are  extending,  and  becoming  more  defined  and  filling  up 
with  small  stai*s,  thus  adding  a  very  remarkable  instance  to 
the  few  cases  known  in  other  portions  of  the  heavens  of  rap- 
id changes  in  the  configuration  of  a  nebula. 

One  of  the  most  valuable  additions  to  the  list  of  stellar 
atlases  is  the  new  one  by  Heis,  in  which  the  magnitude  of 
eveiy  star  has  been  independently  determined  by  himself,  and 
whose  distinguishing  feature  is  the  delineation  of  the  Milky 
Way,  so  far  as  it  is  possible  to  see  it  from  northern  latitudes. 

Some  very  valuable  maps  have  been  prepared  by  Mr.  Proc- 
tor and  others,  in  England,  showing  the  distribution  of  the 
stare  and  nebulae,  from  the  study  of  which  interesting  con- 
clusions may  be  hoped  for. 

Among  the  fixed  stars,  the  principal  work  of  the  year  has 
been,  on  the  one  hand,  the  continuation  of  the  observations 
of  the  southern  zones  by  Dr.  Gould  at  Cordoba,  South  Amer- 
ica ;  and  on  the  other  hand,  the  pablication  by  the  United 
States  Naval  Obsiswatory  of  Yarnall's  catalogue  of  over  ten 
thousand  stars. 

The  accurate  observations  of  double  stars,  published  from 
time  to  time  during  the  past  ten  years  by  Dembowski,  have 
seemed  to  him  to  require  a  corresponding  and  thorough  in- 
vestigation of  the  errors  of  the  filar  micro  meter,  and  his  re- 
sults must  be  considered  as  of  great  value  in  reference  to  this 
question. 
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A  complete  catalogue  of  all  double  stars  hitherto  observed 
as  such  has  been  promised  as  a  posthumous  wor!:  of  the  late 
Sir  John  Herschel.  Meanwhile  an  equally  complete  cata- 
logue has  been  prepared  for  publication  by  Mr.  Burnham,  of 
Chicago.  Either  of  these  works  will  evidently  correspond  to 
a  long-recognized  need  of  the  astronomers  at  work  in  this  field. 

In  the  line  of  new  discovery,  it  is  probable  that  the  event 
first  in  the  order  of  interest  is  the  discovery  of  a  companion 
to  Procyon,  made  in  March  last  by  Struve  at  Poulkova.  The 
interest  attaching  to  this  discovery  arises  from  the  probabil- 
ity that  the  newly  found  companion  is  the  satellite  which 
gives  a  minute  circular  movement  to  the  bright  star.  This 
motion  has  been  very  clearly  indicated  by  observations  made 
during  the  last  hundred  years  or  more,  the  researches  of  Dr. 
Auwers  showing  the  period  of  revolution  to  be  about  forty 
years;  but  the  satellite  whose  attraction  was  supposed  to 
cause  the  motion  had  never  been  found.  More  observations 
will  have  to  be  made  on  the  satellite  found  by  Struve  before 
it  can  be  certainly  decided  whether  it  is  really  the  disturbing 
body,  and  it  may  be  hoped  that  these  will  be  speedily  fur- 
nished by  the  great  Washington  telescope. 

In  the  planetary  system,  we  note  the  determination  of  the 
mass  of  Jupiter  by  Krtiger,  who  bases  his  computation  upon 
the  perturbation  of  the  asteroid  Themis ;  the  publication  by 
the  Smithsonian  Institution  of  Newcomb's  tables  of  Uranus; 
the  publication  by  Hirn  of  a  masterly  disquisition  on  the 
theory  of  the  rings  of  Saturn ;  the  numerous  investigations, 
especially  those  of  Klinkerfues,  on  Biela's  comet,  and  its  con- 
nection with  the  meteoric  train  and  with  Pogson's  comet; 
the  investigations  of  Von  Asten  in  reference  to  a  new  method 
of  computing  the  perturbations  of  Encke's  comet,  have  a  di- 
rect bearing  upon  the  question  of  the  existence  of  a  resisting 
medium  in  space. 

The  phenomena  of  nutation  and  precession  have  been  in- 
vestigated by  Dr.  Nyren,  whose  results,  deduced  from  the 
observations  made  by  the  elder  Struve  with  the  prime  ver- 
tical transit,  do  not  differ  materially  from  those  of  C.  H.  F. 
Peters.  The  existence  of  a  periodical  change  in  the  latitudes 
of  points  on  the  earth's  surface  seems  highly  probable. 

A  highly  valuable  discovery  has  been  made  of  a  nianu- 
Bcript  by  Schroter,  of  a  volume  of  at  least  two  hundred  pages 
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octavo,  with  nearly  two  hundred  drawings  relating  to  spots 
on  the  planet  Mars.  The  pablication  of  this  important  work 
has  been  undertaken  by  the  Belgian  Academy  of  Sciences. 

The  general  mechanical  problems  relating  to  the  stability  of 
the  solar  system  have  received  much  attention  from  Mr.  Stock- 
well  in  a  memoir  published  by  the  Smithsonian  Institution. 

The  mathematical  theory  of  the  motion  of  the  moon  is,  as 
announced  by  Professor  Airy,  in  an  extremely  unsatisfactory 
condition,  and  he  expresses  grave  doubts  as  to  the  value  of 
any  attempts  that  have  been  made  to  restore  ancient  his- 
torical dates  by  reference  to  astronomical  computations  of 
recorded  eclipses  of  the  sun  or  moon,  a  doubt  which  extends 
even  to  his  own  previous  investigations,  which  latter  have 
been  very  genei-ally  accepted  as  valuable  contributions  to 
ancient  chronology. 

The  existence  of  an  atmosphere  around  the  moon  has  been 
rendered  quite  probable  by  the  investigation  of  Neison,  who 
has  shown  that  one  whose  density  is  the  four-hundredth  part 
of  that  of  the  earth  will  by  its  refraction  explain  certain 
anomalies  in  the  observations  of  occultations  of  stars. 

In  reference  to  solar  physics,  the  year  has  witnessed  im- 
poilant  contributions,  among  which  will  perhaps  take  first 
rank  that  full  discussion  that  has  been  carried  on  in  reference 
to  the  various  theories  of  the  physical  constitution  of  the  sun, 
that  has  been  prolonged  throughout  nearly  the  whole  year 
at  the  successive  sessions  of  the  Paris  Academy  of  Sciences. 
In  this  very  important  discussion,  nearly  every  question  rcr 
lating.in  any  way  to  the  problems  of  solar  physics  and  the 
spectroscopic  method  of  research  has  been  fully  debated.  .  In 
connection  with  this,  it  is  announced  that  Fay e,  abandoning 
the  theory  of  uprushing  gases,  has  virtually  adopted,  in  the 
essential  points,  that  proposed  by  English  observers. 

Zollner  has  contributed  important  ideas  on  this  matter  in 
successive  papers  on  the  temperature  of  the  sun,  and  the  in- 
fluence of  temperature  on  the  spectrum  lines  and  bands.  . 

The  observations  of  Rosa,  which  in  the  hands  of  Secchi 
appeared  to  give  as  a  result  a  variation  in  the  solar  diameter 
depending  on  the  configuration  of  the  solar  spots,  have  been 
completely  analyzed  by  Auwers,  who,  from  an  investigation 
of  all  reliable  observations  of  the  solar  diameter,  demonstrates 
that  we  have  no  reason  to  believe  in  such  a  variability. 
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The  discoveries  of  small  planets  between  Mars  and  Jupiter 
have  not  been  so  numerous  as  in  the  past  year,  only  five  hav- 
ing certainly  been  added,  though  a  sixth  is  suspected.  The 
following  is  the  complete  list,  showing  the  numbers  and  dates 
of  discovery  of  these  new  additions  to  our  system : 

No.         Name.  Discoverer.  Date. 

129.  Antigone Dr.  C.  H.  F.  Petera Febmaiy  6,1873. 

130.  Electra Dr. C. H. F.Petere Febraary  17,    ** 

131.  Vala. BoreUi May  20,  " 

132.  (Not  named) Watson July  29,  " 

133?  (Not  named) Watson... August  16,       " 

134.  Sophrosyne Luther September  27,  " 

It  is  still  doubtful  whether  Nos.  132  and  133  are  not  the 
same  planet.  If  they  are  not,  the  former  must  be  considered 
as  lost.  It  was  only  observed  on  the  night  of  its  discovery, 
cloudy  weather  preventing  its  being  followed.  On  the  16th 
of  August,  Professor  Watson,  as  he  supposed,  again  picked  it 
up,  and  followed  it  several  weeks.  On  calculating  a  circular 
orbit  from  this  last  series,  the  observation  of  the  29th  of  July 
was  not  well  represented ;  but  it  is  quite  possible  that  all  the 
observations  may  be  represented  by  an  elliptic  orbit,  and  thus 
all  the  observations  prove  to  be  made  on  the  same  planet. 

The  number  of  comets  seen  during  the  year  amounts  to  the 
unusual  number  of  seven.  Of  these  there  were  three  periodic 
ones,  which  had  been  observed  at  previous  returns  to  their 
perihelion,  and  for  which  the  time  of  the  present  re-appear- 
ance had  been  predicted  with  more  or  less  accuracy,  while  the 
other  four  were,  so  far  as  is  yet  known,  entirely  new.  One 
of  the  four,  however,  appears  to  be  of  veiy  short  period,  re- 
turning every  five  years,  so  that  it  is  curious  that  it  has  nev- 
er before  been  seen.  The  following  is  the  complete  list  of 
comets  seen: 

DlBCoyerer.  ^^^tiTeen^  ^^^^^ 

I.  Stephan,at  Marseilles April  3 Tempel's  Comet  of  1867. 

II.  Tempel,  at  Mian July  3 New  comet  of  sbort  period. 

III.  Bordli,at  Marseilles .Ang.  20 New  parabolic  comet. 

IV.  Henry,  at  Paris v*Aug.  23 New  comet. 

V.  Stepban,  at  Marseilles Sept.  1 Brorsen's  comet  of  1846. 

VI.  Stepban,  at  Marseilles Sept.  3 Faye's  comet  of  1844. 

VII.  Coggia,  at  Marseilles Nov.  10 Probably  a  new  parabolic  comet. 

The  one  event  which  has  most  engaged  the  attention  of 
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the  official  astronomers  of  all  civilized  countries,  and  which 
must  continue  to  engage  it  for  some  time  to  come,  is  the  tran- 
sit of  Venus  over  the  disk  of  the  sun,  which  is  to  occur  Decem- 
ber 8, 1874.  This  phenonlenon  is  not  visible  either  in  Amer- 
ica or  Western  Europe,  as  it  begins  several  hours  after  the 
sun  has  set  in  Washington  on  December  8th,  and  ends  several 
houra  before  it  rises  on  the  9th.  To  see  it,  parties  must  be 
dispatched  to  Asia,  and  to  the  islands  of  the  Indian  and  Pacific 
oceans;  and  the  organization  and  equipment  of  these  paities 
form  a  labor  demanding  great  care  and  foresight  from  all 
who  have  it  in  hand.  The  governments  of  Russia,  Germany, 
France,  England,  and  America  are  all  making  preparations 
on  the  most  extensive  scale  to  observe  the  phenomenon,  and 
it  is  likely  that  one  or  more  of  the  minor  nations  will  join  as 
auxiliaries.  The  Russians  will  occupy  some  twenty-five  sta- 
tions scattered  throughout  the  eastern  half  of  Siberia.  Three 
different  methods  of  observation  are  proposed,  all  of  which 
will  be  employed ;  but  only  one  method  will  be  applied  at 
any  one  station.    These  thre^  methods  are : 

1.  Contact  observations,  in  which  the  exact  moment  at 
which  the  dark  body  of  Venus  enters  wholly  within  the 
bright  disk  of  the  sun  is  carefully  noted. 

2.  Heliometer  nieasures  of  the  apparent  angular  distance 
between  the  limbs  of  Venus  and  the  sun,  taken  during  the 
whole  time  that  the  planet  is  projected  on  the  sun, 

3.  Photographing  the  sun  with  Venus  on  its  disk  as  often 
as  possible  during  the  transit,  and  afterward  measuring  these 
photographs. 

The  Germans  will  also  employ  all  three  methods  of  obser^ 
vation.  They  propose  to  send  a  party  to  Pekin,  and  to  oc- 
cupy Kerguelen's  Land  in  the  Indian  Ocean,  one  of  the  Auck- 
land Islands,  south  of  New  Zealand,  and  also  Mauritius.    The 

rencb  propose  to  equip  six  stations,  but  the  modes  of  obser- 
vation seem  to  be  left  to  the  choice  of  the  parties  themselves. 
Little  is  known  of  the  state  of  their  preparations.  The  En- 
glish, under  the  lead  of  the  Astronomer  Royal,  are  disposed 
to  depend  mainly  on  contact  observations.  But  Mr.  De  la  Rue, 
the  most  successful  astronomical  photographer  of  England, 
has  been  urging  the  propriety  of  photographic  determina- 
tions, and  several  photo-heliographs  are  being  put  into  oper- 
ation under  his  direction  for  use  at  the  various  stations. 


^ 


xxiv  GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

Among  the  expeditions  to  be  sent  out  from  Great  Britain, 
one  is  quite  remarkable  in  being  carried  out  entirely  at  the 
expense  of  a  private  gentleman.  Lord  Lindsay,  a  young 
Scotch  nobleman  of  astronomical  tastes,  is  making  the  most 
extensive  preparations  to  send  out  a  party  to  the  Mauritius, 
completely  equipped  with  every  appliance  for  making  obser- 
vations by  all  three  methods. 

Our  own  country  is  preparing  to  make  the  necessary  ob- 
servations on  a  scale  second  to  no  other.  It  is  proposed  to 
equip  eight  stations,  of  which  three  will  be  in  the  northern, 
and  five  in  the  southern  hemisphere.  The  northern  stations 
will  be  Wladiwostock,  in  Siberia,  Yokohama  or  Nagasaki,  in 
Japan,  and  Pekin.  In  the  South  Pacific,  parties  will  occupy 
Kerguelen's  Land,  Hobart-Town,  some  point  in  New  Zealand, 
and  one  in  one  of  the  neighboring  islands.  The  fifth  station 
is  not  yet  selected.  In  order  to  facilitate  the  organization, 
equipment,  and  training  of  the  parties,  a  uniform  system  of 
observations  will  be  made  at  all  the  stations,  which  will  com- 
prise observations  of  contacts  at  the  beginning  and  end  of 
the  transit,  and  the  taking  of  photograjDhs  during  its  entire 
continuance. 

In  relation  to  the  observatories  and  astronomers  of  the 
world,  we  note  the  complete  reorganization  of  French  observ- 
atories under  the  general  directorship  of  Le  Verrier. 

The  lamented  cessation  of  the  private  observatory  of  Mr. 
Warren  de  la  Rue,  and  the  donation  of  its  entire  ^equipment 
to  Oxford  University,  is  announced.  .  The  new  observatory 
at  Oxford  will  be  devoted  to  physical  astronomy. 

In  our  own  country,  Mr.  Lick,  of  San  Francisco,  offers  one 
million  dollars  as  an  endowment  for  a  very  superior  astronom- 
ical institution  at  the  most  proper  point  in  the  Western  Terri- 
tories. But  for  the  American  public,  the  first  event  in  the 
order  of  interest  is  perhaps  the  successful  erection  at  the 
National  Observatory  of  the  most  powerful  refracting  tel- 
escope ever  made.  Not  the  least  interesting  circumstance 
connected  with  this  instrument  is  the  fact  that  it  is  almost 
wholly  the  product  of  American  genius,  and  of  genius  devel- 
oped under  most  unfavorable  circumstances.  Most  of  the 
great  optical  houses  of  Europe  have  existed  for  generations, 
and  the  successful  establishment  of  a  new  one  is  compara- 
tively rare.    But  the  founder  of  the  American  house  of  Alvan 
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Clark  &  Sons  still  lives ;  and  though  he  never  enjoyed  the 
advantage  of  a  technical  education  in  his  difficult  art,  he  has 
pursued  it  with  a  success  entirely  without  parallel.  We  have 
no  doubt  that  the  new  Washington  telescope  is  the  most  per- 
fect ever  produced.  Whether  it  will  fully  equal  in  power 
the  great  reflectors  of  Rosse  and  Lassell  can  only  be  deter- 
mined by  trial ;  it  is,  however,  certain  that,  while  it  can  not 
fall  far  short  in  this  respect,  it  will  be  far  ahead  of  them  in 
general  convenience  of  management,  and  consequent  effect- 
iveness. 

The  completion  of  the  great  telescope  of  the  Naval  Observ- 
atory is  now  at  once  to  be  followed  by  the  construction  of 
an  equally  large  instrument  ordered  by  Mr.  M'Cormick,  to  be 
presented  to  the  University  of  Virginia. 

Dr.  Henry  Draper,  of  the  New  York  TJnivei'sity,  has  finished 
the  construction  of  a  silvered-glass  reflecting  telescope  of 
twenty-eight  inches',  aperture,  which  is  now  mounted  equato- 
rially  at  his  country  seat  at  Hastings,  in  a  new  dome  adjoin- 
ing that  containing  his  sixteen-inch  reflector,  whose  con- 
struction was  fully  explained  in  a  memoir  published  by  the 
Smithsonian  Institution  in  1864,  and  with  which  telescope  his 
well-known  lunar  photographs  were  taken.  The  new  tele- 
scope is:  so  arranged  as  to  be  easily  converted  into  either  a 
direct  vision,  a  Newtonian,  or  a  Cassegranian,  as  the  astron- 
omer may  desire;  it  is  intended  to  be  used  especially  in  ce- 
lestial photography,  in  all  the  details  of  which  Dr.  Draper  is 
an  acknowledged  expert.  The  method  of  depositing  the  sil- 
ver film  chosen  by  Dr.  Draper  gives  one  of  unusual  hardness 
and  reflecting  power,  such  that  the  light  or  space  penetrating 
power  of  this  telescope  equals,  if  it  does  not  surpass,  that  of 
the  great  Clark  refractor  at  Washington. 

The  fires  during  the  past  two  years  in  Boston  and  Chicago 
have  seriously  crippled  the  resources  of  the  observatories  at 
those  two  places,  and  we  learn  that  the  latter  has  virtually 
ceased  aU  scientific  work.  On  the  other  hand,  a  small  observ- 
atory has  been  erected  in  connection  with  the  Columbia 
College  of  New  York  City.  The  Dudley  Observatory  at  Al- 
bany has  undergone  a  complete  change  in  its  position,  in 
that  it  has  become  subject  to  the  board  of  trustees  of  the 
new  university  organized  at  Albany  by  the  co-operation  of 
vaiions  colleges  in  or  near  that  city. 
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The  new  observatory  building  at  CiDcinnati  has  been  ded- 
icated with  appropriate  ceremonies. 

A  remarkable  instance  of  American  scientific  enterprise  is 
found  in  the  recent  redetermination  of  the  difference  of  longi- 
tude between  the  observatories  of  Greenwich  and  Paris,  car- 
ried out  by  Mr.  J.  E.  Hilgard  under  the  auspices  of  the  Coast 
Survey,  incidentally  to  a  redetermination  of  the  transatlantic 
longitude.  As  many  of  our  readers  may  be  aware,  the  first 
determination  of  the  longitude  of  any  point  on  the  American 
continent  from  Greenwich  by  the  Atlantic  cable  was  made  by 
Dr.  Gould  in  1866.  When  the  French  cable  from  Brest  to  St. 
Pierre,  and  thence  to  Duxbury,  Massachusetts,  was  got  into 
operation,  it  was  judged  advisable  to  make  a  separate  deter- 
mination by  that  means,  as  a  test  of  the  correctness  of  the 
results.  But  the  lonsjitude  came  out  more  than  half  a  second 
greater  by  the  last  determination,  which,  however,  depended 
on  the  longitude  of  Paris  from  Greenwich.  To  discover  where 
the  error  lay,  it  was  determined  to  make  a  third  determina- 
tion, in  which  signals  should  be  exchanged  simultaneously 
between  Greenwich,  Paris,  and  Brest,  while  being  sent  across 
the  Atlantic.  The  result  showed  that  the  longitude  of  Paris 
from  Greenwich,  as  determined  by  Airy  and  Le  Verrier  twenty 
years  ago,  was  more  than  one  third  of  a  second  of  time,  or 
about  one  twelfth  of  a  mile,  in  error.  When  this  error  was 
corrected,  and  some  other  points  settled,  the  results  of  the 
three  determinations  became  remarkably  accordant,  and  set- 
tled the  longitude  of  the  Naval  Observatory  from  Greenwich 
within  a  hundred  feet. 

The  Necrology  of  the  yjast  year  embraces  the  names  of  the 
following  astronomers:  Kaiser, Donati,  Chacornac,  Schweizer, 
and  Chevallier. 

TERRESTRIAL  PHYSICS. 

Earthquakes,  as  a  problem  of  Terrestrial  Physics^  and  dis- 
tinct from  their  geological  relations,  have  been  elucidated  by 
the  memoir  of  Seebach  on  the  earthquake  of  March  6, 1872, 
by  the  notes  of  Graves  on  the  electric  earth  currents  produced 
by  them,  and  by  the  notes  of  Professor  !N'iles  on  the  phenom- 
ena observed  at  Monson,  Massachusetts.  But  the  crowning 
v/ork  of  the  year  on  this  subject  is  that  of  Mallet. 

In  Terrestrial  Magnetism  the  most  important  place  must 
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be  given  to  the  great  work  of  Sabine,  on  the  magnetic  chart 
for  the  n6rthern  hemisphere,  constituting  his  thirteenth  con- 
tribution to  this  science.  The  chart  drawn  by  him  represents 
the  magnetic  condition  of  the  northern  hemisphere  for  the 
year  1845,  and  is  based  upon  all  the  observations  made  be- 
tween 1805  and  1872.  As  to  the  exhaustive  nature  of  tlie  la- 
bors accomplished  by  him,  this  work  ranks  with  that  of 
Hansteen  (whose  recent  death  is  fresh  in  our  memory),  while 
in  accuracy,  of  course,  surpassing  that,  because  of  the  vastly 
increased  number  of  accurate  observations. 

The  subject  of  ground  currents  on  electric  telegraph  wires 
has  received  considerable  attention  both  in  America  and  En- 
gland, and  has  been  discussed  in  the  most  lucid  manner  at 
the  meetings  of  the  London  Society  of  Telegraph  Engineers ; 
from  which  it  seems  evident  that  the  subject  requires  for 
further  elucidation  a  greatly  increased  number  of  carefully 
made  observations,  such  as  those  of  Airy,  at  Greenwich,  and 
of  Graves,  at  Valentia, 

MBTSOROLOar. 

In  regai*d  to  Meteorological  matters,  the  year  1873  will 
probably  long  be  signalized  especially  as  the  year  of  the 
meeting  of  the  International  Congress  at  Vienna.  This  body 
continaed  in  session  during  the  fii*st  half  of  the  month  of  Sep- 
tember, and  its  deliberations  were  greatly  facilitated  by  the 
very  general  consideration  that  had  during  the  previous  year 
been  given  to  the  subjects  which  it  was  intended,  should  bo 
brought  np  for  the  decision  of  the  Congress.  Although  in 
most  matters  the  Congress  declined  to  give  at  once  a  decisive 
vote  with  regard  to  the  details  of  the  meteorological  work 
recommended  by  the  various  nations  of  Europe  there  assem- 
bled, yet  the  matters  brought  before  it  were  referred  to  ap- 
propriate committees,  and  the  entire  influence  of  the  mete- 
orologists there  present  were  so  decidedly  given  in  favor  of 
a  nearer  approach  to  uniformity  in  all  meteorological  obser- 
vations and  publications,  that  it  is  probable  that  there  will 
therefore  be  brought  about  a  very  marked  improvement  in 
this  respect  during  the  coming  few  years.  While  recogniz- 
ing the  importance  of  many  matters  of  scientific  detail  com- 
ing before  the  attention  of  the  Congress,  we  will  probably  not 
be  far  wrong  in  attributing  the  greatest  importance  to  the 
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impetus  given  by  this  Congress  to  a  system  of  synchronous 
observations  throughout  the  world. 

The  presence  of  the  distinguished  chief  of  the  Weather  Bu- 
reau of  the  United  States  Army  Signal  Office  was  sufficient 
to  call  forth  a  unanimous  vote  on  the  part  of  the  Congress, 
expressing  its  sense  of  the  importance  of  synchronous  obser- 
vations to  the  study  of  the  phenomena  of  storms;  and  to  the 
personal  exertions  of  General  Myer  is  due  the  establishing  at 
that  meeting  of  an  agreement  between  the  heads  of  the 
weather  bureaus  of  England,  Russia,  Turkey,  and  the  United 
States,  by  which  a  uniform  system  of  observations  was  agreed 
upon.  Into  this  arrangement,  subsequently,  Holland,  Spain, 
Portugal,  the  Netherlands,  Norway,  Sweden,  and  China  have 
also  entered;  so  that,  beginning  with  the  first  of  January,  1874, 
we  shall  witness  a  system  of  synchronous  observations  made 
throughout  almost  the  entire  northern  hemisphere  at  seven 
hours  and  thirty-five  minutes  A.M.,  Washington  time.  As 
other  nations  and  the  private  meteorological  observers,  as 
well  as  other  official  observers  of  the  governments,  enter  into 
this  system  of  observations  (which,  undoubtedly,  will  event- 
ually extend  to  the  ocean  as  well  as  to  the  land),  we  shall 
soon  realize  to  the  fullest  extent  the  great  power  conferred 
upon  the  human  race  through  the  application  of  electricity 
to  the  telegraph,  since  it  will  become  possible  ere  long  to  fol- 
low almost  any  disturbance  that  may  occur  any  where  on  the 
northern  hemisphere  from  its  inception  to  its  maturity  and 
final  decay.  Hopes  have  been  widely  expressed  that,  through 
such  a  system  of  world-wide  observations,  it  may  become 
possible  to  predict  for  Europe  many  of  the  storms  which  are 
supposed  to  pass  from  America  across  the  Atlantic.  But 
without  attributing  too  much  importance  to  such  a  beneficial 
system  of  storm  warnings  (since  it  is  highly  probable  that 
most  of  our  American  storms  die  out  before  reaching  the 
coast  of  Europe),  there  still  remains  enough  of  possible  bene- 
fit to  be  derived,  both  to  meteorological  study  and  to  the  com- 
mercial interests  of  mankind, to  justify  almost  any  labor  that 
looks  to  the  completion  of  so  magnificent  a  system  of  storm 
studies,  and  the  Army  Signal  Office  is  to  be  congratulated 
upon  the  success  which  has  attended  its  labors  in  this  direc- 
tion. It  is,  perhaps,  not  too  much  to  say  that  such  success 
as  has  been  attained  could  scarcely  have  been  hoped  for  un- 
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der  any  combination  of  favoring  circumstances  different  from 
that  that  has  in  so  remarkable  a  manner  centi*ed  about  the 
Chief  Signal  Officer.  It  is  to  be  hoped  that  the  great  obstacle 
to  the  most  perfect  development  of  the  system  of  synchronous 
observations, viz., the  telegraphic  difficulties,  may  ere  long  be 
entirely  removed. 

To  the  publications  of  the  Army  Signal  Office  during  the 
past  year  there  has  been  added  the  "  Monthly  Weather  Re- 
view," in  which  is  given  a  condensed  statement  of  the  more 
impoi*tant  meteorological  features  of  the  month,  accompanied 
with  monthly  charts  of  rain-fall,  temperature,  storms,  etc., 
supplemented  by  an  annual  statistical  report,  giving,  besides 
the  weather  items,  also  a  general  review  of  all  the  influences 
of  the  weather  upon  the  various  branches  of  human  industry. 

The  national  importance  of  meteorological  questions  has 
been  acknowledged  by  the  establishment  of  several  new  sys- 
tems of  meteoric  observation,  of  which  we  may  mention  first 
in  chronological  order  the  establishment,  under  Dr.  B.  A. Gould, 
Pii-ector  of  the  National  Observatory  at  Cordoba,  of  a  me- 
teorological system  extending  throughout  the  Argentine  Con- 
federacy, and  which,  though  not  at  present  supplemented  by 
a  system  of  telegraphic  storm  warnings,  may  reasonably  hope 
to  be  BO  whenever  the  knowledge  of  the  meteorology  of  that 
region  justifies  it,  and  the  commercial  interests  of  the  country 
demand  it. 

In  Sweden,  a  Royal  Meteorological  Institute  has  been  es- 
tablished under  the  superintendency  of  Rubenson. 

In  China,  under  the  Bureau  of  Internal  Revenue,  a  system 
of  telescopic  storm  warnings  has  been  authorized  and  placed 
in  the  hands  of  Mr.  Campbell. 

The  Meteorological  Office  of  Denmark,  established  in  1872, 
has  published  its  first  annual  report,  from  which  it  appears 
that  America  is  to  be  specially  benefited  by  its  system,  in 
that  five  permanent  stations  are  established  in  the  Danish 
colonies  in  Greenland,  and  those  previously  established  in  the 
West  Indies  are  maintained  with  excellent  efficiency. 

The  system  of  stations  of  the  Army  Signal  Office  has  re- 
ceived a  very  great  extension,  in  that  a  connection  has  been 
established  between  this  branch  of  the  government  service 
and  the  life-saving  stations  of  the  Treasury  Department.  By 
this  means  a  continuous  telegraphic  connection  is  provided' 
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for  from  Cape  Hatteras  to  Cape  Cod,  within  which  region 
about  twenty-five  coast  stations  are  included,  and  the  entire 
line  of  telegraph  is  daily  patroled  by  the  officers  of  the  gov- 
ernment.   Signal  stations  have  also  been  established  in  Cuba 

and  Hayti. 

A  highly  important  addition  has  also  been  made  to  the  in- 
terior stations  of  this  country  in  the  establishing  of  three 
observers  on  the  summit  of  Pike's  Peak,  Colorado,  the  reports 
from  which  will  be  of  as  great  interest,  both  to  the  public  at 
large  and  to  scientists,  as  are  those  from  the  summit  of 
Mount  Washington. 

The  system  of  daily  reports  of  the  height  of  water  in  rivers 
and  harbors,  has  received  a  wide  extension  by  the  addition 
of  about  forty  stations  during  the  season  of  navigation  along 
the  Mississippi  River  and  its  tributaries,  and  the  reports  from 
these  constitute  one  of  the  most  remarkable  features  of  the 
activity  of  the  service,  giving  us,  as  is  given  nowhere  else  in 
the  world,  a  daily  graphical  view  of  the  motion  of  the  waves 
of  high  and  low  water  down  the  valleys  of  those  rivers. 

At  the  suggestion  of  the  United  States  Fish  Commissioner, 
Professor  Baird,  the  signal  service  has  also  added  to  its  other 
labors  the  daily  observation  of  the  temperature  of  the  water 
at  such  of  its  stations  as  are  in  the  neighborhood  of  rivers, 
lakes,  or  oceans.  We  are  here  again  brought  into  contact  with 
one  of  the  most  interesting  and  as  yet  little-known  features 
of  terrestrial  physics,  and  valuable  results  can  not  but  be  ex- 
pected to  flow  from  these  observations. 

The  rapid  growth  of  the  meteorological  system  of  the 
Army  Signal  Office  has  justified  the  important  action  lately 
taken  by  the  Secretary  of  the  Smithsonian  Institution,  by 
which  he  has  transferred  the  entire  meteorological  system,  fos- 
tered by  him  with  so  great  care  during  the  past  thirty  yeara, 
to  the  care  of  the  chief  signal  officer  of  the  army.  By  this 
arrangement,  a  staff  of  about  five  hundred  volunteer  observ- 
ers is  added  to  the  corps  of  this  branch  of  the  government 
service.  Inasmuch  as  the  relations  of  the  government  with 
these  gentlemen  is  to  be  of  a  purely  private  and  unofficial 
character,  it  is  confidently  expected  that  there  will  thereby 
result  a  decided  advantage  to  the  study  of  meteorology  in 
the  United  States,  in  that  the  enthusiasm  of  araateure  will 
every  where  be  stimulated  to  the  point  of  doing  good  work^ 
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Among  the  stations  thus  transferred  by  the  Smithsonian 
Institution  are  some  in  the  extreme  northern  portion  of  Brit- 
ish America,  and  others  in  Mexico  and  Central  America,  and 
at  various  points  in  our  own  territory  not  yet  reached  by 
telegraph. 

The  meteorologists  of  this  country  liave  long  awaited  with 
pleasant  expectations  the  publication  of  a  new  edition  of  the 
well-known  work  on  the  winds  of  the  northern  hemisphere 
by  Pi*ofessor  Coffin,  and  much  concern  has  been  expressed  at 
his  untimely  death,  before  the  completion  of  the  great  work 
that  he  had  in  hand.  It  is,  however,  gratifying  to  be  able  to 
state  that  the  Smithsonian  Institution  has  been  so  fortunate 
as  to  secui^  the  services  of  Dr.  Woeikof,  of  St.  Petersburg, 
well  known  for  numerous  contributions  to  meteorological 
science,  and  who,  making  a  stay  of  sonie  months  in  this 
country,  has  consented  to  superintend  the  final  preparation 
of  Professor  Coffin's  work  for  the  press :  its  appearance  may 
be  expected  during  the  year  1874. 

Meteorological  literature,  under  the  stimulus  of  the  nation- 
al systems  of  practical  meteorology  which  now  are  support- 
ed by  every  civilized  nation  on  the  globe,  yearly  increases  in 
bulk  and  variety.  While  it  might  appear  invidious  to  make 
a  comparison  between  the  labors  of  so  many  investigators,  it 
may,  on  the  other  hand,  not  be  amiss  to  specify  the  following 
among  the  most  interesting  investigations  of  the  past  year. 

The  connection  between  sun  spots  and  terrestrial  phenom- 
ena, has  received  careful  attention  from  Messrs.  Lockyer  and 
Meldrum,  the  former  of  whom  announces,  as  a  principle  in 
science,  the  idea  that  scientific  progress  consists  essentially 
in  hunting  after  cycles  in  the  phenomena  of  nature,  and  then 
tracing  these  cycles  to  their  ultimate  causes,  in  accordance 
with  which  he  gave  a  ready,  though  it  seems  somewhat  prem- 
atura acquiescence  to  the  suggestion  of  Meldrum,  that  the 
cyclones  of  the  Indian  seas  exhibited  a  periodical  fluctuation 
as  to  their  resemblance  and  severity,  coinciding  with  the 
fluctuation  in  the  spots  of  the  sun.  The  attempt  to  establish 
a  similar  periodicity  for  the  rain-fall  of  India  was  made  by 
Meldnim,  and  the  same  attempt  in  Europe  was  made  by 
Symons,  Jelinek,  and  others.  These,  however,  were  but  par- 
tially successful.  The  careful  conclusion  of  Jelinek  being 
that  the  chances  were  equally  divided  between  the  existence 
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and  non-existence  of  such  connection.  On  the  other  hand, 
it  being  apparent  that  the  influence  of  solar  spots,  if  it  exist- 
ed at  all,  should  be  most  apparent  in  the  temperature  of  the 
atmosphere,  Kuppcu  has  undertaken  to  investigate  this  point 
in  a  more  thorough  manner  than  had  hitherto  been  done.  Al- 
though numerous  and  able  men  had  for  the  past  twenty-five 
years  studied  the  subject,  and  generally  arrived  at  positive 
conclusions  as  to  the  actual  existence  of  such  connection,  yet 
it  seemed  to  Koppen  that  the  study  should  be  based  upon  a 
broader  field  of  observations,  and  he  accordingly,  instead  of 
confining  himself  to  the  observations  of  any  one  country,  has 
endeavored  to  get  rid  of  all  local  climatic  influences,  by  em- 
bracing in  his  computations  every  accessible  observation 
of  the  temperature  made  during  the  past  one  hundred  and 
fifty  years  in  the  northera  hemisphere.  This  immense  mass 
of  material  has  been  handled  by  him  with  the  most  con- 
summate skill ;  and  his  conclusions,  which  will  be  found  in 
detail  in  the  subsequent  pait  of  this  work,  must  be  consider* 
ed  as  proving  in  the  most  irrefragable  manner  the  actual  ex- 
istence of  a  slight  period  in  the  temperature  of  the  earth,  fol- 
lowing the  changes  in  the  solar  spots  at  an  interval  of  from 
one  to  three  years. 

MUhry  has  contributed  an  important  chapter  to  our  knowl- 
edge of  clouds  and  cloud  formations,  by  calling,  attention  to 
an  almost  forgotten  observation  made  by  Meissner  in  the 
course  of  his  researches  on  ozone,  from  which  it  would  seem 
that  in  an  atmosphere  having  no  oxygen  there  can  be  form- 
ed no  tnie  clouds,  since  only  in  the  presence  of  oxygen  are 
the  true  vapor  vesicles  observed.  And,  again,  he  has  con- 
tributed a  most  important  theory  as  to  the  origin  of  atmos- 
pheric electricity,  in  that  he  finds  it  to  be  in  some  sort  a  con- 
version of  the  heat  radiated  from  the  sun  into  electricity, 
which  exists  in  greatest  intensity  at  the  surface  of  the  earth, 
and  acts  inductively  upon  the  atmosphere  above.  The  sug- 
gestion lies  not  far  off  that  in  this  electricity  we  find  the  prin- 
cipal distui*bing  agent  acting  upon  the  magnetic  needla 

Among  the  most  memorable  storms  of  the  past  year,  the 
so-called  Nova  Scotia  cyclone  takes  precedence.  According 
to  the  short  preliminary  memoir  of  Abbe,  this  storm  was  first 
heard  of  at  a  point  east  or  northeast  of  the  West  India  isl- 
ands on  the  13th  of  August,  passing  thence  west  and  north- 
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westward  between  the  Sermudas  and  the  coasts  of  the  United 
States ;  it  turned,  as  cyclones  usually  do,  northeastward,  and 
although  its  centre,  advancing  nearly  parallel  to  the  coast  of 
Nova  Scotia,  was  at  a  distance  of  several  hundred  miles  there* 
from,  yet  were  the  winds  experienced  in  that  province  so  se- 
vere as  to  utterly  destroy  all  the  shipping  in  its  harbors,  and 
cause  an  immense  destruction  of  life  and  property  on  land. 
When  last  heard  from,  this  cyclone  was  some  distance  east 
of  Newfoundland,  and  it  appears  possible  that  it  preserved 
its  integrity  until  reaching  the  coast  of  Norway,  some  two 
weeks  after  its  first  appearance.  Professor  Abbe  suggests 
that  probably  an  important  class  of  cyclones  originate  on  the 
coast  of  Senegambia. 

Baron  Maydell  has  studied  the  connection  between  the 
direction  of  the  movement  of  storm  centres  and  the  direction 
of  the  line  joining  the  position  of  the  storm  centre  at  any 
moment,  and  the  region  of  anomalous  high  temperature. 

One  of  the  most. thorough  and  therefore  valuable  investi- 
gations that  has  ever  been  made  into  the  connection  between 
meteorological  phenomena  and  agricultural  statistics  has 
been  lately  published  by  General  Rawson^  Governor  of  Bar- 
badoes,  who  has  in  a  most  exhaustive  manner  shown  the 
influence  of  the  rain-fall  on  the  sugar  crop  of  that  island, 
and  has  even  prepared  tables  by  which  one  can  predict, 
with  a  certain,  degree  of  accuracy,  the  crop  that  may  be  ex- 
pected to  follow  the  season  in  which  a  given  amount  of  rain 
falls. 

The  investigation  of  the  atmosphere  by  means  of  the  bal- 
loon has  been  steadily  prosecuted  in  Europe,  especially  in 
France  by  Janssen ;  while  in  America  a  great  deal  of  interest 
was  excited  upon  the  subject  by  the  announcement  that  the 
Oraphic  newspaper  company  of  New  York  would  furnish 
the  well-known  aeronaut.  Professor  Wise,  with  unlimited 
funds,  in  order  to  enable  him  to  make  a  voyage  from  Amer- 
ica to  Europe.  Notwithstanding  the  utter  failure  of  this  at- 
tempt—which is  to  be  lamented  in  a  scientific  point  of  view, 
since,  had  the  balloon  made  a  voyage  of  above  twenty-four 
houi*s'  duration,  the  observations  connected  therewith  could 
not  have  failed  to  have  been  of  great  advantage — there  has 
still  been  derived  much  benefit  from  the  discussions  which 
took  place  in  relation  to  the  subject  of  a  westerly  current  of 

2* 
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air,  on  the  part  of  several  scientific  gentlemen,  before  the  day* 
of  ascension  arrived.  Among  the  contributions  to  bur  knowl- 
edge upon  this  subject  may  be  especially  cited  a  short  paper 
by  Professor  Newton,  of  Yale  College,  whose  observations 
relative  to  the  movements  of  the  clouds  of  meteoric  smoke, 
under  the  influence  of  the  currents  of  air  prevailing  in  the 
higher  regions  of  the  atmosphere,  showed  conclusively  that 
no  constant  westerly  current  exists  there.  The  frequent  as- 
censions of  Mr.  King,  of  Boston,  have  generally  been  utilized 
by  him  during  the  past  year,  as  in  previous  years,  to  a  less 
extent  in  furthering  our  meteorological  knowledge.  He  has 
to  this  end  again  relied  upon  the  services  of  Mr.  Holden,  of 
Boston,  an  experienced  aeronaut,  and  fully  imbued  with  Mr. 
King's  enthusiasm  as  to  the  prospective  usefulness  of  the  bal- 
loon in  its  legitimate  field  pf  work. 

.  Among  the  publications  of  the  British  meteorological  com- 
mittee, that  of  the  meteorology  of  the  North  Atlantic  equa- 
torial region  especially  claims  our  attention,  as  being  an  ear- 
nest of  the  work  that  is  promised  for  the  whole  North  Atlan- 
tic Ocean. 

Meteorologists  have  during  the  year  been  called  on  to  de- 
plore the  death  of  J.  H.  Coffin  and  Charles  Smallwood. 

The  connections  between  climate  and  disease  have  been  in- 
vestigated by  numerous  persons,  among  whom  we  may  noien- 
tion  Molner  on  the  influence  of  barometric  depressions,  as 
observed  in  the  hospitals  of  Austria;  and  Prestel  on  the  in- 
fluence of  the  winds,  as  observed  in  Friesland.  The  annual 
report  of  the  Philadelphia  Board  of  Health  contains  also  very 
instructive  diagrams,  showing  the  connection  between  mor- 
tality and  temperature. 

The  labors  of  Mtlhry,  in  regard  to  atmospheric  electricity, 
have  already  been  referred  to,  and  it  remains  only  to  be 
stated  that  the  intimate  connection  assigned  by  him  as  exist- 
ing between  electrical  and  magnetical  phenomena,  on  the  one 
hand,  and  solar  spots  on  the  other,  receives  further  confirma- 
tion from  the  observations  of  Dr.  Wislicenus,  of  St.  Louis, 
whose  observations  on  atmosphiBric  electricity,  continued  now 
for  thirteen  years,  show  a  variation  that  seems  to  point  direct- 
ly to  the  solar-spot  period,  agreeing  therein  exactly  with  the 
researches  of  Loomis  on  auroras.  On  the  other  hand,  Broun 
maintains  the  existence  of  a  variation  in  magnetic  phenomena, 
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having  for  its  period  twenty-six  days,  and  therefore  pointing 
toward  the  solar  diurnal  revolution  rather  than  to  the  solar 
spots  as  its  origin. 

In  the  study  of  .auroras,  we  notice  that  the  review,  by  Donati, 
of  Florence,  of  the  phenomena  attending  the  aurora  of  Feb- 
ruary 4, 1872,  has  called  forth  encomiums  from  observers  in 
all  parts  of  the  globe.  On  the  other  hand,  the  extensive  ta- 
bles of  Professor  Lovering,  of  Cambridge,Massachusetts,  have 
enabled  Professor  Loomis  to  review  and  extend  his  investi- 
gations into  the  periodicity  of  the  auroral  phenomena,  and  to 
establish  with  great  probability  some  of  the  details  of  the 
connection  between  solar  spots  and  auroral  phenomena. 

ELECTRICIT7. 

In  Electrical  Science^  one  of  the  most  important  steps  taken 
has  been  the  founding,  in  1872,  of  the  new  society  of  tele- 
graph engineers  in  London,  from  whose  proceedings  numerous 
extracts  will  be  found  in  our  pages. 

An  excellent  memoir  on  electrical  dissipation,  by-  Bobou- 
lieff,  has  appeared  in  the  Journal  of  the  St.  Petersburg  soci- 
eties of  physics  and  chemistry ;  and  in  the  same  city  has  been 
successfully  tried  the  new  method  of  electric  illumination, 
by  Ladignin,  which,  in  connection  with  the  newly  invented 
magneto-electric  machine  of  Grammej  promises  to  fully  real- 
ize the  long-deferred  expectations  of  the  advocates  of  this 
method  of  illumination.  The  curious  effect  of  light  in  increas- 
ing the  electrical  resistance  of  a  bar  of  selenium  has  been 
quantitatively  investigated  by  Lieutenant  Sale,R.  R,  and  has 
been  proposed  as  the  basis  of  a  new  photometer.  The  allied 
action  of  heat  has  been  extensively  studied  by  Benoist  for  high 
temperatures.  The  intimate  theoretical  connection  between 
these  phenomena  promises  at  no  distant  day  to  lead  to  more 
satisfactory  views  of  the  true  nature  of  the  electric  force. 

The  theory  of  Edlund  as  to  the  nature  of  electricity  has 
been  mathematically  developed  by  himself  and  others,  show- 
ing a  remarkable  aojreement  with  observations.  On  the  other 
hand,  the  profound  work  of  Maxwell  has,  with  equal  success, 
developed  what  may  be  called  the  vibratory  theory.  The 
general  dissemination  of  the  results  of  the  studios  of  the  past 
thirty  years  has  been  greatly  facilitated  by  the  publication 
of  the  admirable  woi'kg  of  Thonison,  Jenkin^  and  Maxwell 
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The  brilliant  experiments  of  Le  Roux  on  peripolar  indue- 
tion,  as  well  as  the  new  magneto-electric  machine  of  Gramme, 
have  prepared  the  way  for  an  exact  determination  of  the  co- 
efficient of  equivalency  of  force  and  electricity.  The  effect 
of  galvanic  currents  on  the  dimensions  and  elasticity  of  me- 
tallic conductoi-s  has  been  studied  by  Streintz  and  Mayer 
respectively.  The  observations  by  Villari  on  the  time  re- 
quired to  magnetize  and  demagnetize  glass  gives  us  a  new 
relation  between  the  electric  and  molecular  forces. 

During  the  year  there  have  passed  away  Sir  Francis  Ro- 
nalds and  August  de  la  Rive,  names  equally  honored  in  their 
respective  countries. 

The  older  theories  of  the  nature  of  molecules  and  molecu- 
lar actions  seem  at  present  to  be  giving  way  before  the  sur- 
prising success  of  the  advocates  of  the  dynamical  theory  of 
the  constitution  of  gases,  the  principles  of  which  theory  have 
been  established  by  Stephan,  Clausius,  Meyer,  Maxwell,  and 
others,  upon  an  exceedingly  firm  basis.  The  recent  address 
of  Max\vell  on  molecules  gives  the  most  recent  results  of  the 
studies  of  these  investigators. 

PHYSICS. 

In  the  allied  departments  of  Optics  and  Acoustics  the  ac- 
tivity has  been  very  considerable,  and  we  can  here  only 
mention  those  items  that  have  a  comparatively  important 
and  permanent  bearing  upon  the  progress  of  science :  such 
are  Weinhold's  investigations  into  the  measurements  of  high 
temperatures ;  J.  W.  Draper's  Essays  upon  the  actinic,  optic, 
and  thermic  powers  of  different  portions  of  the  spectrum ; 
and  Henry  Draper's  photographs  and  measurements  of  the 
diffraction  spectrum. 

One  of  the  most  remarkable  discoveries,  interesting  alike 
to  the  practical  photographer  and  the  physicist,  is  announced 
in  a  short  dispatch  from  Dr.  Yogel,  of  Berlin.  This  consists 
in  the  invention  of  chemical  compounds,  that  may  at  will  be 
made  sensitive  to  the  rays  of  greatest  or  least  refrangibility. 

Lord  Rayleigh  has  submitted  a  short  but  important  and 
suggestive  memoir  on  the  reflection  of  sound  waves  from  a 
surface  composed  of  numerous  regularly  arranged  smaller  sur- 
faces. 

Professor  Mayer,  of  the  Stevens  Institute  of  Technology, 
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has  made  known  a  method  of  analysis  of  sounds,  and  has  ap- 
plied it  to  the  investigation  of  the  complicated  sounds  that 
occur  in  nature.  Especial  interest  attaches  to  his  investiga- 
tions on  the  antennae  of  insects,  considered  as  the  organ  of 
hearing. 

The  interesting  phenomena  of  the  vibration  of  cords  at- 
tached to  and  vibrating  with  a  diapason  have  been  investi- 
gated with  much  success  by  Mercadier  and  Gripon. 

Professor  Henry  has  continued  his  observations  on  abnor- 
mal phenomena  of  sound  in  connection  with  fog  signals. 

Barrett  has  investigated  certain  remarkable  molecular 
changes  occurring  in  iron  wire  at  a  low  red  heat,  by  which  it 
appears  that  instead  of  expanding  continuously  for  every  ad- 
ditional degree  of  heat  imparted  to  it,  there  is  a  certain  tem- 
perature corresponding  to  the  red-hot  state  at  which  a  sud- 
den contraction  takes  place  when  the  wire  is  being  heated ; 
but  a  sudden  elongation  is  observed  when  the  wire  is  being 
cooled.  BaiTett  associates  these  phenomena  with  others  ob- 
served by  Tait  in  thermo-electric  experiments,  and  concludes 
that  both  lines  of  inquiry  show  that  a  profound  molecular 
disturbance  takes  place  in  iron  at  a  low  red  heat. 

CHEMISTRY  AND  METALLTTROY. 

During  the  past  year  much  has  been  done  in  all  depart- 
ments of  Ghemi8ti*y,  In  chemical  physics,  especially,  good 
work  has  been  accomplished.  The  field  of  thermo-chemistry 
has  been  considerably  enlarged,the  chief  workers  in  it  being 
Thomson  and  Berthelot.  Thomson  has  investigated  the  af- 
finity of  hydrogen  for  the  non-metallic  elements,  the  formation 
and  decomposition  of  formic  acid,  and  the  formation  gf  the 
sulphur  acids.  The  first  and  last  named  investigations  have 
led  to  the  most  interesting  results,  perhaps,  it  being  shown  on 
the  one  hand  that  the  affinity  of  hydrogen  for  the  first  mem- 
ber of  each  of  the  four  natural  groups  of  non-metallic  ele- 
ments is  positive,  but  diminishes  with  the  higher  members  as 
their  atomic  weights  increase ;  and,  on  the  other  hand,  that 
the  total  heat  of  formation  of  the  sulphur  acids  decreases 
with  every  additional  atom  of  sulphur.  Berthelot's  work 
has  been  mainly  on  the  state  of  various  salts  and  of  the  hy- 
dracids  in  solution  in  water.  As  regards  salts,  confirmation 
is  given  of  the  view  that  when  two  salts  jeact  upon  each  oth- 
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er  in  solution,  the  stronger  acid  seeks  tbe  stronger  base,  and 
vice  versa.  Some  desirable  determinations  of  specific  heat 
have  been  made.  Mixter  and  Dana  have  deteimined  this 
constant  for  silicon,  zirconium,  and  boron,  and  shown  that 
these  elements,  like  carbon,  are  exceptions  to  Dulong  and 
Petit's  law  of  equality  for  atomic  heats.  Dewar,  determining 
the  specific  heat  of  carbon  at  high  temperatures  (2100°  C, 
etc.),  does  much,  however,  to  confirm  Weber's  view  that  at 
such  temperatures  the  element  should  agree  with  the  law  of 
Dulong  and  Petit.  It  is  to  be  hoped  that  Dewar  will  extend 
his  experiments  to  the  other  exceptions  to  this  law. 

Other  very  important  work  in  chemicar  physics  has  been 
dona  by  Dr.  Draper,  whose  papers  on  actino-chemistry  have 
attracted  much  attention.  Draper  shows  that,  contrary  to  a 
widely  prevalent  conception,  all  the  rays  of  the  solar  spectrum 
have  actinic  power,  and  can  produce  chemical  change.  This 
rule  applies  to  the  invisible  as  well  as  to  the  visible  portions 
of  the  spectrum;  In  any  selected  case,  the  particular  rays 
producing  the  change  depend  upon  the  nature  of  the  sub- 
stance upon  which  they  act.  Champion  and  Pellet's  experi- 
ments on  the  vibratory  motions  of  detonating  bodies  are  also 
worthy  of  notice.  These  gentlemen  have  investigated  the 
effects  produced  by  the  explosion  of  a  variety  of  such  sub- 
stances upon  a  series  of  sensitive  flames,  and  have  shown  that 
essentially  different  sets  of  vibrations  occur  in  the  different 
cases. 

In  ge^ieral  inorganic  chemistry  many  investigations  have 
beien  made.  A  number  of  the  rarer  -metals  have  been  re-ex- 
aminedj  and  several  new  determinations  of  atomic  weights 
deduced.  That  of  yttriuna  has  been  fixed  by  Cleve  and  Hoeg- 
lund  at  69. Y,  and  that  of  erbium,  by  the  same  experiment- 
ers, at  113.7.  These  metals  seem  in  many  respects  to  belong 
in  the  same  group  with  zinc,  magnesium,  and  cadmium.  •  In- 
dium has  at  last  been  definitely  placed  by  Roessler.  It  forms 
a  true  alum,  like  aluminum  and  iron.  Liechti  and  Kempe 
have  described  thie  chloride  of  molybdenum,  and  Atterberg 
has  investigated  some  glucinum  compounds.  At  the  present 
rate,  even  though  most  chemists  prefer  to  work  in  the  field 
of  organic  chemistry,  we  shall  not  have  very  long  to  wait  for 
an  intelligible  classification  of  the  metals. 

During  the  year,  ammonia  has  been  made  the  subject  of 
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considerable  study.  Donkin,  by  the  action  of  induced  elec- 
tricity upon  nitrogen  and  hydrogen,  mixed  in  the  proper  pro- 
portions, has  succeeded  in  performing  the  synthesis  of  the  gas, 
obtaining  it,  however,  only  in  very  small  quantities.  Gore 
has  investigated  the  solvent  properties  of  anhydrous  lique- 
fied ammonia  upon  about  two  hundred  and  fifty  substances. 
Among  many  other  bodies,  potassium,  sodium,  iodine,  sul* 
phur,  and  phosphorus  wereffound  to  be  soluble.  It  will  be 
remembered  that  several  yeai-s  ago  much  interest  was  awak- 
ened by  Graham's  discoveries  concerning  the  occlusion  of 
hydrogen  by  palladium.  Graham  thought  that  a  definite  al- 
loy was  produced ;  but  Roberts  and  Wright  have  recently 
shown  that  the  supposition  was  incorrect.  These  chemists 
have  determined  the  specific  heat  of  palladium  charged  with 
hydrogen,  and  have  shown  that  the  latter  element  can  not  be 
regarded  as  existent  in  the  palladium  in  the  solid  form.  In 
this  connection,  Troost  and  Hautefeuille's  expenments  upon 
the  solution  of  gases  in  iron,  cast  iron,  and  steel  must  be  noted. 
These  metals,  at  high  temperatures,  have  long  been  known 
to  absorb  various  gases,  emitting  them  again  upon  cooling. 
But  the  authors  above  named  have  shown  that  the  disengage- 
ments of  gases  oflen  noticed  in  making  large  castings  are  not 
due  to  this  cause  alone,  and  that  the  phenomena  are  some^ 
times  attended  by  a  change  in  the  composition  of  the  metal. 
For  example,  they  found  that  when  iron  rich  in  carbon  was 
kept  fused  in  a  highly  silicious  crucible,  the  silica  of  the  cru- 
cible was  partially  reduced,  the  iron  becoming  richer  in  sili- 
con, while  carbonic  oxide  was  evolved.  Troost  and  Haute- 
feuille  also  made  an  analysis  of  the  gases  contained  in  a  sam- 
ple of  pig-iron  weighing  five  hundred  grammes.  This  sample, 
heated  to  800°  C,  in  vacuo,  for  190  hours,  gave  off  16.7  cubic 
centimeters  of  gas,  consisting' of  carbonic  acid,  0.6;  carbonic 
oxide,  2.8;  hydrogen,  12.3;  and  nitrogen,!. 

In  addition  to  the  work  already  described,  a  vast  amount 
of  detail  w^ork  has  been  accomplished  by  chemists  all  over 
the  world.  A  variety  of  papers  upon  ozone  have  been  pub- 
lished, and  an  immense  number  of  inorganic  compounds  de- 
scribed. In  our  own  country, Wolcott  Gibbs  has  put  forward 
some  important  work  upon  the  ammonio -cobalt  bases,  and 
Messra.  Carrington  Bolton  and  Morton,  of  New  York,  have 
carried  out  some  quite  elaborate  investigations  upon  the  flu- 
orescent spectra  of  many  umnium  compounds. 
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But  it  is  to  Organic  Chemistry^  as  usual,  that  the  most  at? 
tention  has  been  paid.  The  greater  simplicity  of  the  work, 
and  the  readier  applicability  of  modern  atomistic  views,  seem 
to  have  a  great  fascination  for  European  chemists.  In  the 
direction  of  synthesis,  a  number  of  interesting  things  have 
been  achieved.  Jungfleisch  has  managed  to  obtain  by  syn- 
thesis both  modifications  of  tartaric  acid,,beginning  with  the 
elements  for  a  starting-point.  Bi*odie,  by  the  action  of  elec- 
tricity upon  a  mixture  of  carbonic  oxide  and  hydrogen,  has 
succeeded  in  obtaining  marsh-gas,  while  carbonic  acid  and 
hydrogen,  under  similar  circumstances,  gave  him  formic  acid. 
When  the  electricity  was  allowed  to  act  upon  pure,  dry  car- 
bonic oxide,  contraction  ensued,  and  small  quantities  of  some 
new,  solid  oxides  of  carbon  were  produced.  These  oxides  ap- 
pear to  form  regular  homologous  series,  just  as  the  hydro- 
carbons do.  In  addition  to  these  discoveries,  Aronheim  has 
achieved  the  synthesis  of  naphthaline  and  phenyl-butylene ; 
Graebe,  the  synthesis  of  phenanthrene ;  and  Basarow,  that  of 
parabanic  acid. 

Some  of  the  most  interesting  work  of  the  year  has  been 
done  by  Gladstone  and  Tribe,  by  means  of  their  "  copper  zinc 
couple."  These  chemists,  having  found  that  zinc  upon  which 
a  little  copper  had  been  deposited  was  able  to  decompose 
water  at  ordinary  temperatures,  carried  the  observation  over 
into  the  field  of  organic  chemistry  by  investigating  the  ac- 
lion  of  the  "couple"  upon  various  organic  liquids,  such  as, 
ibr  instance,  the  iodides  of  methyl,  ethyl,  propyl,  and  amyl. 
A  variety  of  interesting  reactions  occurred,  the.  hydrides  of 
the  radicals  being  formed,  and  usually  some  quantity  of  the 
more  complex  organo-metallic  zinc  radicals  appearing  also. 
Zinc-propyl  was  one  of  the  more  striking  of  the  compounds 
t  hus  obtained.  In  the  hands  of  Thorpe,  the  same  "  copper 
zinc  couple"  has  been  made  of  service  in  analytical  chemistry, 
in  the  estimation  quantitatively  of  nitric,  chloric,  and  iodic 
acids.  The  "couple"  was  found  to  transform  the  nitric  acid 
of  nitrates  into  ammonia,  which  is  easy  to  determine ;  while 
it  acted  as  a  reducing  agent  upon  chloric  and  iodic  acids,  en- 
abling the  chemist  subsequently  to  estimate  chlorine  and 
iodine  in  the  ordinary  way. 

In  the  series  of  the  alcohol  radicals  much  work  has  been 
recently  done,  although  most  of  it  is  in  detail  uninteresting  to 
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ordinary  I'eaders.  Grimshaw's  study  of  ethyl-amyl,  Lieben 
aiid  Rossi's  work  upon  butyl  compounds,  and  Cahoui*s'  re- 
searches among  the  compounds  of  propyl  deserve  special  no- 
tice. Cahoui's  in  particular  has  obtained  striking  results, 
having  examined,  besides  many  other  bodies,  compounds  of 
propyl  with  sulphur,  boron,  silicon,  mercury,  zinc,  tin,  alu- 
minum, and  glucinum.  GrUnzweig's  investigation  of  butyric 
acid,  and  the  labors  of  Pierre  and  Puchot  upon  the  same  sub- 
stance, and  upon  propionic  acid  also,  must  not  be  overlook- 
ed. Pierre  and  Puchot  in  their  work  have  obtained  results 
of  great  interest  in  connection  with  the  law  of  boiling-points ; 
showing  that  the  constant  differences  commonly  supposed  to 
exist  between  the  boiling-points  of  homologous  substances 
are  not  always  to  be  depended  upon.  Several  new  organic 
compounds  containing  silicon  have  been  obtained,  Troost 
and  Hautefeuille  (who  seem  always  to  work  together),  and 
Ladenburg,  being  the  chief  explorers  in  this  direction.  The 
ground  thus  far  covered  in  the  study  of  these  compounds 
has  been  well  described  by  Dr.  Emerson  Reynolds,  who  de- 
livered before  the  Royal  Institution  a  lecture  upon  "Alcohols 
from  Flint  and  Quartz."  The  lecturer,  after  pointing  out 
the  striking  similarities  between  silicon  and  carbon  by  them- 
selves,' showed  that  the  same  resemblances  extended  even  to 
their  compounds,  describing  the  most  important  among  those 
thus  far  discovered.  He  also  announced  that  he  had  succeed- 
ed in  obtaining  the  silicon  analogue  of  cyanogen,  a  compound 
which  awaits  further  investigation. 

In  other  departments  of  organic  chemistry,  Mayer  and 
Wright  have  well  studied  some  of  the  derivatives  of  mor- 
phine. Doubtless,  in  a  very  few  years,  we  shall  be  able  to 
produce  artificially  not  only  this  valuable  alkaloid,  but  also 
others,  such  as  quinine,  caffeine,  etc.  Hlasiwetz  and  Haber- 
mann  have  continued  their  researches  upon  the  proteine  com- 
pounds, obtaining  results  of  some  interest  concerning  caseine. 
But  the  most  bulky  work  of  the  year  in  organic  chemistry 
has  been  among  the  so-called  aromatic  compounds.  Unfor- 
tunately, however,  many  of  the  German  workers  in  this  field 
seem  to  have  a  mania  for  obtaining  new  compounds,  and  then 
leaving  them  very  imperfectly  described.  In  consequence, 
much  of  their  work  will  have  to  be  done  over  again.  In  this 
group  of  compounds,  isomeric  bodies  have  already  been  mul* 
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tiplied  to  an  alarming  extent.  One  excellent  investigation  in 
this  field  has  been  that  of  Wright,  on  cymene  from  diffei-ent 
sources.  Another  paper  of  great  value  is  that  of  Dale  and 
Schorlemmer  upon  aurine,  one  of  the  important  coloring  mat- 
ters derivable  from  coal-tar.  Quite  naturally,  the  synthesis  of 
alizarine,  a  year  or  two  ago  by  Graebe  and  Liebermann,  has 
stimulated  work  among  the  other  compounds  of  the  quinine 
group;  and  Dr.  Russell,  chairman  of  the  chemical  section  in  the 
British  Association,  made  this  group  the  subject  of  his  address. 
W.  H.  Perkin,  long  famous  for  his  discoveries  among  the  coal- 
tar  colors,  has  been  also  working  in  the  same  line  of  investiga- 
tion, and  has  described  a  new  coloring  matter  obtained  in  the 
manufacture  of  alizarine.  This  new  substance  he  terms  an- 
thro-purpurine ;  and  the  frontispiece  to  his  paper  (in  the  Joxir- 
nal  of  the  Chemical  Society  for  May)  consists  of  a  leaf  to 
which  are  glued  little  scraps  of  cloth  dyed  respectively  with 
alizarine  and  with  the  body  in  question.  Those  dyed  with  an- 
thro-purpurine  are,  if  any  thing,  a  little  the  brighter. 

Several  quite  important  papers  upon  Physiological  Chem- 
istry have  appeared  during  the  year.  Among  them  may  be 
mentioned  that  of  Alexander  Schmidt  on  the  coagulation  of 
fibrine,  that  of  Carl  Voit  on  the  use  of  gelatine  in  nutrition, 
Aubert's  on  the  quantity  of  carbonic  acid  excreted  by  the 
human  skin,  and  Bunge's  on  the  importance  of  common  salt 
and  the  behavior  of  potassium  compounds  in  the  human  body. 
Pettenkofer  and  Voit  also  publish  some  results  of  experiments 
upon  feeding  with  flesh  and  fat,  showing  that  fattening  is 
best  produced  by  beginning  with  a  liberal  diet  rich  in  nitrog- 
enous matter,  and  moderately  so  in  fats ;  and,  as  the  animal 
frame  enlarges,  increasing  the  proportion  of  fatty  food  and 
diminishing  the  quantity  of  albiiminoids. 

In  Technical  Chemistry  there  are  many  signs  of  progress. 
A  large  number  of  chemical  patents  are  annually  issued,  both 
in  this  country  and  in  Europe,  and  large  manufacturing  cor- 
porations are  rapidly  learning  the  advantages  to  be  reaped 
from  the  employment  of  able  chemists.  It  is  even  reported 
that  one  of  our  leading  American  railway  companies  has  em- 
ployed a  chemist,  at  a  liberal  salary,  to  devote  himself  entirely 
to  the  work  of  their  road.  A  peculiar  substance,  called  suint, 
has  been  extensively  studied  of  late.  This  substance,  which 
forms  about  one  third  of  the  weight  of  raw  wool,  is  rich  in 
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potash  salts,  which,  taken  up  by  the  sheep  from  the  soil,  are 
excreted  with  their  sweat,  and  remain  attached  to  the  fleece. 
This  Buint,  which  was  formerly  wasted,  has  for  some  time 
been  utilized  as  a  source  of  potash  compounds,  and  is  now 
found  to  be  a  most  available  material  for  the  manufacture  of 
potassium  ferrocyanide.  In  the  production  of  the  caustic  al- 
kalies a  little  improvement  is  suggested  by  PoUacci.  Some 
years  ago  Wohler  proposed  to  obtain  these  substances  by 
igniting  the  nitrates  with  metallic  copper,  and  treating  the 
product  with  water ;  but,  unfortunately,  the  alkalies  thus  pre- 
pared were  always  contaminated  with  some  oxide  of  copper. 
PoUacci  substitutes  iron  filings  for  copper  in  this  process,  and 
claims  to  obtain  the  caustic  soda  and  potash  quite  pure.  The 
refuse  of  wool,  horn,  feathers,  leather,  skins,  sponge,  etc.,  ma- 
terial rich  in  nitrogen,  but  hitherto  of  little  or  no  use  except 
for  fertilizing,  has  at  last  been  utilized  by  L'Hote.  Ho  mixes 
the  material  first  with  a  solution  of  caustic  soda  in  ten  parts 
of  water,  and  allows  the  mass  to  digest  until  it  has  acquired 
a  pasty  consistence.  He  then  adds  quicklime  and  distills,  be- 
ginning at  a  low  temperature^  and  increasing  to  a  rad  heat. 
The  vapors,  rich  in  ammonia,  are  passed  into  common  sul- 
phuric acid,  and  ammonium  sulphate,  a  substance  of  great 
commercial  value,  is  thus  obtained.  The  residuum  in  the  re- 
tort consists  mainly  of  sodium  carbonate  and  lime,  which,  by 
treatment  with  water,  may  be  made  to  give  back  the  caustic 
soda  used  at  the  beginning  of  the  operation. 

Some  interesting  facts  concerning  Metallurgy  have  been 
made  public.  Percy,  for  instance,  has  shown  that  manganese 
may  be  used  instead  of  nickel  in  the  manufacture  of  German 
silver,  the  product  being  quite  undistinguishable  from  the  al- 
loy in  general  use.  Bajault  and  Roche  have  described  a  new 
process  for  the  manufacture  of  steel.  A  mixture  of  pulverized 
iron  ore  and.  molten  pig-iron  is  cast  in  metallic  moulds,  which 
form  a  part  of  the  final  ingots.  These  ingots  are  then  heated 
to  redness  in  a  peculiar  furnace  for  a  considerable  time,  car- 
bonic oxide  is  given  off,  and  crude  steel  is  fornied.  This  crude 
steel  can  then  be  cast  in  the  ordinary  way.  By  this  process 
any  degree  of  carbonation  can  be  produced  in  the  steel,  the 
proportions  of  cast  iron  and  ore  being  readily  fixed  before- 
hand. 
One  more  striking  contribution  to  chemical  technology 
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remains  to  be  noticed — Dr.  Sprengel's  paper  upon  "a  new 
class  of  explosives,  which  are  non -explosive  during  manu- 
facture, storage,  and  transport."  Dr.  Sprengel  finds  it  pos- 
sible to  devise  many  explosive  mixtures  of  substances,  which, 
apart  from  each  other,  are  non- explosive,  and  which  need 
not  be  mixed  until  the  combination  is  to  be  used.  For  in- 
stance, mixtures  of  many  organic  compounds,  notably  some 
hydrocarbons,  with  nitric  acid,  both  ingredients  being  non- 
explosive,  will  explode  with  great  violence  when  ignited  by 
a  detonating  cap.  The  mixture  of  nitro-benzol  with  the  acid 
seems  to  be  about  thirty-eight  per  cent,  more  violent  as  an 
explosive  agent  than  nitro-glycerine ;  both  of  the  original 
substances  being  quite  harmless.  Picric  acid  mixed  with 
nitric  acid  is  also  a  terribly  violent  detonator.  In  this  mixt- 
ure the  heat  given  out  is  something  immense.  In  one  in- 
stance a  metallic  cartridge  was  charged  with  it,  and  fired 
from  a  rifle.  On  extracting  the  cartridge-case  the  upper 
half  of  it  was  found  to  have  been  melted;  while  grains  of 
sand,  which  had  been  added  to  the  explosive  mixture,  and 
some  of  which  remained  in  the  cartridge,  were  "  fused  to- 
gether as  if  struck  by  lightning."  Obviously  this  principle 
of  mixing  non-explosive  agents  to  form  explosives  is  capable 
of  great  extension.  At  present  there  are  some  trifling  prac- 
tical disadvantages  in  the  way  of  using  such  mixtures. 
Soon,  doubtless,  these  disadvantages,  will  be  overcome,  and 
the  art  of  blasting  will  be  revolutionized. 

GEOI.OG7  AND  MINZSRALQGT. 

In  American  (r^oZo^y,  important  results  have  been  obtained 
in  the  West.  In  the  survey  of  the  Territories  under  Dr.  Hay- 
den  in  1872,  the  geology  of  the  Snake  River  division  was 
confided  to  Professor  Bradley,  who  has  within  the  last  few 
months  given  us  a  summary  of  the  work  done.  It  had  for 
many  years  been  known  that  sti*ata  characterized  by  organic 
remains  of  the  Potsdam  period  were  not  wanting  in  the 
Rocky  Mountains,  and  the  observations  of  Professor  Bradley 
now  make  known  the  existence  in  the  Wahsatch  Mountains 
of  a  large  development  of  the  Lower  and  Middle  Cambrian 
rocks  of  Sedgwick,  the  Primal  and  Auroral  of  Rogeus.  The 
ancient  gneisses  of  the  Wahsatch,  with  high  westerly  dips, 
are  overlaid  by  a  great  mass  of  paleozoic  strata,  dipping  east- 


INDUSTBIAL  PBOGRESS  DURING  THE  YEAR  1873.      xlv 

ward,  and  consistiog  at  the  base  of  from  1000  to  1500  feet  of 
quartzLtea  and  conglomerates,  regarded  as  of  Potsdam  age, 
followed  by  3000  feet  of  magnesian  limestones  and  calcare- 
oua  sbales,  which  afford  numerous  organic  forms  about  the 
age  of  the  Calciferous  and  Chazy  divisions  of  the  New  York 
system*  These  con-espond  to  the  Levis  division  of  the  so- 
called  Quebec  group,  or  the  Auroral  of  Rogers,  Mr.  Meek  hav- 
ing recognized  therein  many  of  the  forms  so  well  described 
by  Billings  from  the  vicinity  of  Quebec.  Toward  the  sum- 
mit of  this  fossiliferous  series  forms  referred  to  the  Niagara 
have  been  recognized,  and  in  some  of  them,  according  to  Ten- 
ney,  corals  of  Lower  Helderberg  age.  Above  these  afe  2000 
feet  of  sandstones,  probably  Devonian,  followed  by  3000  feet 
of  limestones  abounding  in  the  remains  of  the  Carboniferous 
period.  We  find  no  notice  in  this  region  of  the  existence  of 
the  second  fauna,  corresponding  to  the  Trenton,  Utica,  and 
Hudson  River  rocks  of  New  York,  the  Matinal  of  Rogers, 
the  Upper  Cambrian  of  Sedgwick,  or  Siluro-Cambrian.  In 
the  apparent  absence  of  these  Siluro-Cambrian  rocks,  which 
are  widely  spread  throughout  the  great  North  Ameiican 
paleozoic  basin,  we  see  a  resemblance  to  northeastern  Amer- 
ica where,  also,  the  rocks  of  the  first  and  third  paleozoic  faunas 
occur  to  the  exclusion  of  the  second  fauna.  This  great  thick- 
ness of  paleozoic  strata  is  not  every  where  seen  in  this  re- 
gion, since,  according  to  Mr.  Bradley,  in  the  Teton  Mountains 
the  whole  of  the  Cambrian  rocks  are  represented  by  YOO  feet 
of  qnartzites  and  shaly  limestones,  overlaid  by  600  feet  of ' 
vesicular  magnesian  limestones  with  crinoids,  probably  of 
Niagara  age,  which  are  followed  in  their  turn  by  the  same 
Carboniferous  limestones  as  befoi*e,  with  a  thickness  of  2000 
feet  or  more.  Although  the  Levis  limestones  are  generally 
conformable  with  the  Potsdam  sandstone  in  this  region, 
they  are  in  one  place  seen  to  rest  unconformably  upon  the 
upturned  sandstone.  In  western  Wyoming,  Professor  T.  B. 
Comstock,  the  geologist  to  the  late  expedition  under  General 
Ord,  shows  in  the  Wind  River  Mountains  a  remarkable  se- 
ries, all  apparently  conformable,  and  resting  at  an  angle  of 
about  20°  upon  the  older  crystalline  rocks.  At  the  base  are 
Lower  Cambrian  rocks,  followed  by  strata  with  Oriskany  fos- 
sils, and  by  Carboniferous  limestones.  Above  these  are  bright 
red  Triassic  sandstones,  lighter  red  Jurassic  rocks,  and  Cre- 
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taceous  strata,  the  latter  with  lignites  and  coal.  Overlying 
these,  in  a  nearly  horizontal  attitude,  are  fresh-water  sand- 
stones, conglomerates,  and  marls,  probably  of  Upper  Eocene 
age.  Of  the  volcanic  rocks  of  the  region,  a  hornblendic  tra- 
chyte is  said  to  overlie  the  Cretaceous,  while  there  are  out- 
bursts of  much  earlier  date,  and  others  of  Post-pliocene  age. 
The  volcanic  activity  of  the  great  plains  of  the  Snake  Riv- 
er basin  was  also,  according  to  Bradley,  comparatively  re- 
cent, and  the  movements  of  the  sui'face  were  still  later,  as  is 
shown  by  the  fact  that  basalts  and  porphyries,  interstratified 
with  Pliocene  sandstones  and  limestones,  are  found  upheaved 
at  the  base  of  the  foot-hills.  The  boiling  springs  in  the  basin 
of  the  Upper  Madison  River  rise  from  sandstones  which  ap- 
pear to  have  been  deposited  in  a  volcanic  crater  of  large  di- 
mensions, and  the  subterranean  fire  still  heats  the  •  water 
which  sinks  into  these  porous  beds,  causing  it  to  rise  again 
lioated  to  a  point  above  the  boiling-point  at  this  altitude 
(about  200°  Fahr.).  The  sandstones  are  perforated  and  eroded 
by  the  solvent  power  of  these  heated  waters,  which  dissolve 
the  silica  to  deposit  it  again  in  the  vicinity  as  the  water 
cools.  Gelatinous  vegetable  forms  grow  in  all  these  pools 
where  the  water  is  not  in  such  violent  ebullition  as  to  break 
tliem  up  and  destroy  them.  They  are  sometimes  broad,  thick 
sheets,  or  branching  sponge-like  forms,  green  or  rusty-brown 
in  color,  and  sometimes  white  and  fibrous.  The  latter,  which 
grow,  most  abundantly  in  the  rapidly  flowing  outlets  of  the 
pools,  are  constantly  incrusted  with  silica,  and  as  constantly 
reproduced.  The  lairvas  of  Hdicopsycke  .were  also  met  with 
in  a  pool  at  180°  Fahr.,  and  living  diatoms  in  water  at  over 
100°.Fahr.  The  deposited  silica  has  in  some  parts  cemented 
sand  and  gravel  beds  into  hard  conglomerates,  and  even  into 
perfect  quartzites,  and  the  silicification  of  wood  in  all  its 
stages  is  seen  in  the  pools.  In  this  connection  we  may  notice 
the  investigations  by  John  Arthur  Phillips  of  the  well-known 
silicified  woods  from  the  auriferous  gravels  of  California, 
probably,  according  to  Newberry,  of  later  Pliocene  age.  Some 
of  the  trunks  were  silicified  without  previous  change,  while 
others  were  first  converted  more  or  less  completely  into  lig- 
nite before  silicification.  In  the  latter  case  an  amount  of 
carbonaceous  matter,  equal  to  about  fourteen  per  cent,  is 
still  preserved.    The  replacing  silica,  nearly  pure  and  slight- 
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]y  hydratcd,  in  all  cases  retains  somewhat  over  one  half  per 
cent,  of  alkalies,  the  pdtash  predominating  over  the  soda. 

It  is  to  be  noticed  that  in  this  Rocky  Mountain  region  the 
crystalline  strata  are  more  ancient  than  the  Potsdam.  The. 
same  thing  has  been  shown  with  regard  to  the  quartzitea 
and  talco-qaartzose  schists  of  Sauk  and  of  Dodge  counties, 
Wisconsin.  The  former  of  these  liad  been  referi*ed  by  Hall  to 
the  Huronian,  but  by  most  other  geologists  both  have  been 
regarded  as  altered  Potsdam  or  St.  Peter's  sandstone.  Pro- 
fessor Roland  Irving  has  pointed  out  that  these  rocks  are  in 
both  localities  unconformably  overlaid  by  the  Potsdam  sand- 
stone, and  thus  confirms  the  view  of  Professor  Hall. 

In  the  east,  Mr.  Ford  has  studied  farther  the  Lower  Cam- 
brian rocks  of  Troy,  New  York,  which,  either  by  a  dislocation, 
or  by  an  overturned  and  denuded  fold,  are  made  to  directly 
overlie,  in  apparent  conformity,  the  Cambro-Silurian  strata 
(Utica  and  Hudson  River  slates) ;  the  whole  of  the  strata  dip- 
ping to  the  eastward.  These  older,  though  overlying  rocks, 
contain  forms  belonging  to  the  fauna  which  Mr.  Billings  has 
named  Lower  Potsdam,  including  trilobites  of  the  genera  Mi- 
crodiscus,  Conocephalites,  OleneUuSy  and  Agnoatus,  This  fauna 
is  distinct  from  that  of  the  true  Potsdam  of  New  York  and 
Wisconsin,  as. well  as  from  the  Menevian  of  Massachusetts, 
New  Brunswick,  and  Newfoundland.  Its  relation  to  these  is 
yet  to  be  determined,  though  it  is  closely  allied  to  both.  This 
fauna  is  also  found  in  Georgia,  Vermont,  and  in  the  Strait 
of  Belle  Isle,  besides  which  a  large  extent  of  mcks  on  the 
south  side  of  the  St.  Lawrence  below  Quebec,  fomierly 
mapped  as  the  Quebec  group,  is  now  referred  to  the  Lower 
Potsdam. 

Professor  Hall  has  again  called  attention  to  the  distinct- 
ness and  importance  of  the  Lower  Helderberg  group  of  lime- 
stones, which  some  have  attempted  to  confound  with  the  Ni- 
agara, apparently  because  in  the  valley  of  the  Ohio  the  two 
series,  reduced  in  volume,  are  in  immediate  contact.  .  Hall 
reiterates,  what  he  had  long  since  shown,  that  they  are  wide- 
ly different  in  their  fauna,  and  in  central  New  York  are  sep- 
arated by  the  great  non-fossiliferous  Onondaga  or  Salina  for- 
mation ;  while  to  the  eastward,  where  this  and  even  the  un- 
derlying Niagara  is  wanting,  the  Lower  Helderberg  appears 
as  a  great  fossiliferous  limestone  formation,  which  to  the 
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north  and  east  rests  directly  upon  the  rocks  of  the  second 
fauna,  and  even  upon  the  older  crystalline  rocks  (see  the  iS^c- 
ord  for  1872,  p.  xxxv-xxxvii).  Hunt,  in  this  connection,  calls 
attention  to  the  absence  over  New  England  and  the  British 
maritime  provinces  of  the  second  or  Trenton  fauna,  and,  ex- 
cept to  the  far  eastward,  of  the  third  or  Medina-Niagai*a 
fauna.  The  Lower  Helderberg,  corresponding  to  the  Ludlow 
rocks  of  British  geologists,  really  includes  a  fourth  paleozoic 
fauna,  and  is  the  upper  division  of  the  true  Silurian,  while 
the  Medina-Niagara  group  is  the  lower  division ;  the  interval 
between  the  two  presenting  a  great  paleontological  and  chron- 
ological break,  which  is  marked  in  central  New  York  and 
western  Ontario  by  the  deposition  of  the  dolomites,  salt,  and 
gypsum  of  the  Salina  formation. 

Professor  Newberry,  in  discussing  the  often-observed  cy- 
cles of  deposition  in  stratified  rocks,  has  pointed  out  that 
the  invasion  of  the  sea,  resulting  from  a  subsiding  continent, 
produces  first  a  sheet  of  sea-beach  sand  and  gravel,  followed 
by  off-shore  deposits.  To  these  succeed  the  limestones  de- 
posited in  the  open  sea,  which  are  followed  by  the  mixed  sed- 
iments of  shaly  or  earthy  limestones,  the  product  of  the  re- 
treating sea,  completing  the  cycle  of  deposition ;  after  which 
ages  may  elapse  before  a  second  submergence  permits  the 
deposition  of  a  new  series,  characterized  by  a  new  fauna  and 
a  new  flora.  In  this  connection  Hunt  has  insisted  upon  the 
importance  of  the  deposits  from  evaporating  inland  seas, 
marked  by  magnesian  limestones,  often  with  gypsum  and 
salt,  and  in  some  cases  destitute  of  animal  life,  which,  as  in 
the  case  between  the.  Niagara  and  the  Lower  Helderberg, 
gave  rise  to  a  paleontological  break. 

The  phenomena  of  the  disintegration  of  crystalline  rocks, 
as  seen  in  the  Blue  Ridge,  have  been  discussed  by  Dr.  Hunt. 
The  process  was  one  of  chemical  change,  resulting  in  the  de- 
composition of  the  feldspars  and  hornblende,  removing  the  al- 
kalies, lime,  and  magnesia,  and  a  portion  of  silica,  and  con- 
verting the  rocks,  to  a  depth  in  some  cases  of  a  hundred  feet  or 
more,  into  a  soft,  reddish  clay ;  in  which  the  unchanged  veins 
and  layers  of  quartz  still  remain  to  show  the  highly  inclined 
position  of  the  strata.  This  action  took  place  under  the  in- 
fluence of  a  highly  carbonated  and  moist  atmosphere,  and 
was  already  at  work  in  early  paleozoic  times.     From  the 
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clays  thus  produced  were  derived  the  argillaceous  rocks  of 
the  various  geological  periods  up  to  the  present,  while  the 
separated  quartz  and  the  dissolved  and  precipitated  silica 
have  formed  the  various  silicious  rocks,  sandstones,  quartzites, 
and  cherts.  To  the  alkaline  and  earthy  carbonates  produced 
in  this  process  of  decay  are  due  the  limestones  and  dolomites 
of  the  paleozoic  sea ;  while  the  iron  dissolved  out  by  organic 
agency  from  the  decayed  materials  has  furnished  not  only  the 
deposits  of  iron  in  vaiious  forms  which  appear  at  different 
horizons  in  the  paleozoic  series,  but  also  the  great  accumula- 
tions of  limonite  ores  found  along  the  base  of  the  Blue  Ridge. 
Some  of  these  have  been  directly  derived  from  the  decom- 
posed rocks,  while  othera  are  due  to  secondary  changes  in  the 
paleozoic  iron-bearing  strata. 

This  decay  of  the  crystalline  rocks  was,  in  his  opinion,  uni- 
versal, but  the  softened  materials  to  the  north  and  east  have 
been  removed  by  aqueous  and,  in  some  cases,  by  glacial  ero- 
sion from  the  surface,  leaving  bare  the  hard,  unchanged  por- 
•tions.  As  late  as  the  Miocene,  he  conceives  that  the  hills  of 
NetF  England  were  covered  with  decayed  materials  like  the 
Blue  Kidge  of  to-day,  and  from  these  came  deposits  of  clays 
and  ores  like  those  of  Brandon,  Vermont,  which  are  vestiges 
of  formations  that  were  swept  away  during  the  great  sub- 
mergence at. the  close  of  the  Pliocene;  since  which  time  no 
considerable  decomposition  has  gone  on,  as  is  clear  from  the 
preservation  of  the  glacial  scratches.  He,  however,  supposes 
this  process  of  decay  to  have  been  continuous  up  to  a  com- 
paratively recent  period.  As  we  go  southward,  where  ero- 
sion was  less  Active,  we  find  the  partially  disintegrated  por- 
tions of  the  rocks  undisturbed,  and  finally  the  completely 
decomposed  strata  still  in  place,  showing  that  this  region  has 
not  for  long  ages  been  exposed  to  erosion  or  denudation. 
The  permeability  of  this  superficial  coating,  due  to  its  peculiar 
structure  and  its  vegetable  covering,  has  prevented  its  degra- 
dation by  atmospheric  waters.  This  decay  and  disintegration 
was,  according  to  Br.  Hunt,  a  necessary  preliminary  to  gla- 
cial and  erosive  action,  which  removed  already  softened  ma- 
terials. Mr.  Burbank  has,  in  this  connection,  furnished  an 
important  contribution  to  our  notions  of  the  supei'ficial  drift- 
deposits,  by  showing  that  in  some  parts  of  North  Caroli- 
na, where  the  hardened  crystalline  granitic  rocks  are  incom- 

3 


1  GENERAL  SUMMARY  OF  SCIENTIFIC  AND 

pletely  decayed,  the  change,  extending  from  natural  joints, 
produces  a  concentric  exfoliation,  leaving  rounded  nuclear 
masses  of  unchanged  rock,  like  the  boulders  of  decomposition 
described  by  Hartt  in  Brazil.  He  concludes  that  the  bould- 
ers of  our  northern  glacial  drift  ai^  due  to  such  a  process, 
and  that  the  glacial  action  which  displaced  the  already  soft- 
ened and  disintegrated  rocks  did  not  produce  the  great  mass 
of  glacial  drift  by  mechanical  abi*asion  of  hard  rocks.  As 
regards  glacial  action,  the  extreme  views  of  those  who  assert 
the  existence  of  immense  continental  glaciers,  or  of  an  ice- 
cap covering  the  greater  part  of  the  northern  and  southern 
hemispheres,  while  strongly  defended  in  some  quaitei*s,  are 
rejected  by  many.  Foremost  among  its  opponents  is  Daw- 
son, who  maintains  that  the  glacial  phenomena  seen  over 
northeastern  America  are  to  be  ascribed  in  great  part  to 
the  action  of  polar  ice  borne  over  the  submerged  land  by  the 
polar  current.  He,  however,  at  the  same  time  admits  th^e  ex- 
istence of  local  glaciers  in  the  mountainous  regions,  which 
were  the  cause  of  some  of  the  phenomena  observed.  He  has 
shown  that  a  portion,  at  least,  of  the  so-called  glacial  dmft  is 
clearly  a  submarine  accumulation.  Similar  views  are  held 
by  most  of  the  English  geologists,  in  opposition  to  those  of 
Ramsay  and  Geikie,  who  are  partisans  of  the  hypothesis  of 
land-glaciation.  The  careful  studies  of  Searies V.Wood  on  the 
glacial  deposits  of  southern  England  seem  to  be  conclusive 
in  favor  of  its  submarine  origin,  and  of  the  agency  of  floating 
ice  from  local  glaciers  in  the  distribution  of  the  glacial  diiil. 
As  regards  the  supposed  power  of  land-glaciers  to  excavate 
valleys  and  lake-basins,  Phillips  of  Oxford,  in  his  address  be- 
fore the  British  Association  in  August,  1873,  i*emarks  that  it 
is  *'  a  proposition  which  can  not  be  accepted  until  we  possess 
more  knowledge  than  has  yet  been  attained  regarding  the 
resistance  offered  by  ice  to  a  crushing  force,  its  tensile 
strength,  the  measure  of  its  resistance  to  shearing,  and  other 
data  requisite  for  a  just  estimate  of  the  problem,  which  rs^dis- 
tinctly  a  mechanical  one.  At  present  it  would  appear  that 
under  a  column  of  its  own  substance  1000  feet' high,  ice 
would  not  retain  its  solidity ;  if  so,  it  could  not  propagate  a 
greater  pressure  in  any  direction." 

A  small  but  valuable  geological  map  of  the  United  States, 
prepared  for  General  Walker,  the  superintendent  of  the  Ninth 
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Census  of  the  United  States,  accompanies  his  repoit.  This 
map,  which  was  compiled  by  Professor  C.  W.Hitchcock  and 
Professor  W.  P.  Blake,  is  on  a  scale  of  about  ninety  miles  to 
an  inoh  (measuring  only  thii-ty-four  by  twenty-eight  inches), 
and,  although  confessedly  incomplete,  is  the  best  geological 
map  which  we  haye  of  the  whole  Union.  The  geological  di* 
visions  are  indicated  by  nine  colors,  representing,  lst,£ozoic; 
2d,  Silurian ;  3d,  Devonian  and  Lower  Carboniferous ;  4th, 
Coal  measures ;  5th,  Triassic  and  Jurassic ;  6th,  Cretaceous; 
Yth,  Tertiary ;  Sth,  Alluvial  ;^  9th,  Volcanic.  Professor  Blake 
has  here  given  us  for  the  first  time  a  connected  view  of  the 
present  state  of  our  geological  knowledge  of  the  western 
half  of  our  country;  while  Professor  Hitchcock,  as  Qeneral 
Walker  informs  us,  has  made  use,  in  the  compilation  of  his 
portion  of  the  map,  of  a  gi*eat  quantity  of  material,  ^^  both 
printed  and  in  manuscript  from  the  best  geologists,  collected 
by  him  for  the  purpose  of  constructing  a  complete  geological 
atlas  of  North  Ameriisa,"  which  will  probably  soon  appear. 
In  a  future  geological  map  of  the  United  States,  it  will  be  de* 
sirable  to  separate  what  is  here  called  the  Silurian  into  at 
least  four  divisions  :  1st,  The  Primal  and  Auroral  of  Rogers, 
the  liOwer  and  Middle  Cambrian  of  Sedgwick ;  2d,  The  Mati« 
nal  of  Refers,  the  Upper  Cambrian  of  Sedgwick  (these  two 
divisions  being  generally  included  under  the  ermneous  name 
of  Lower  Silurian);  dd.  The- Medina,  Clinton,  Niagara,  and 
Salina  formations ;  and,  4th,  The  Lower  Helderberg— consti- 
tuting t(^etber  the  true  Silurian.  These  four  great  groups 
of  strata,  widely  unlike,  in  their  distribution,  their  fauna,  and 
thdlr  geognostical  relations,  mark  four  well-defined  periods  in 
the  geological  history  of  the  continent.  At  a  later  time  it 
will  be  possible  to  subdivide  in  like  manner  the  Eozoic. rocks, 
and  to  define  the  limits  of  the  Laurentian,  Huronian,  Montalr 
ban,  and  Norian  series. 

jEoanamie  Oeology  and  Mineralogy.r^The  work  of  devel- 
oping the  deposits  of  crystalline  iron  ores,  whi<^  lie  on  all 
sides  around  the  rim  of  the  great  paleozoic  basin,  has. been 
stimulated,  by  the  great  rise  in  the  price  of  English  iron. 
The  amount  of  ore  raised  fix>m  the  mines  of  Lake  Superior 
in  1873  was  somewhat  over  one  million  of  tons,  equal  to 
two  thirds  that  amount  of  metallic  iron;  while  the  produc- 
tion of  crystalline  ores  from  Missouri,  New  York,  Caqada, 
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and  New  Jersey  has  also  been  increased;  and  the  scarcely 
less  valuable  brown  hematite  ores  of  the  great  Appalachian 
valley,  from  Vermont  to  Alabama,  are  also  extensively  mined. 

The  recent  completion  of  the  Chesapeake  and  Ohio  Rail- 
road, from  the  Ohio  to  tide-water,  has  made  more  accessible 
the  very  valuable  coal-field  along  the  Kanawha,  in  West  Vir- 
ginia, from  which  certain  valuable  kinds  of  coal  are  now 
shipped  to  Richmond,  Virginia,  and  thence  to  New  York. 
The  opening  of  new  railroads  in  southeastern  Ohio  has  also 
rendei*ed  more  accessible  the  remarkable  coal-field  of  the 
Hocking  valley  in  that  state,  and  large  quantities  of  free- 
burning  coal  of  great  excellence  are  now  shipped  to  the 
north  and  northwest  from  this  region.  The  coals  of  the  Cre- 
taceous formation  in  the  Rocky  Mountain  region  are  in  great 
part  of  the  nature  of  lignite,  and,  although  capable  of  being 
used  for  the  generation  of  steam  and  for  domestic  purposes, 
are  unfit  for  smelting  operations  in  shaft  or  blast  furnaces, 
and  can  not  be  made  into  coke.  To  supply  these  wants, 
charcoal  has  hitherto  been  used  in  Nevada,  while  coke  is 
shipped  at  great  cost  from  Conuellsville,  Pennsylvania,  to 
Utah.  Mr.  Eclers  has  lately  discovered  that  the  Cretaceous 
coal  from  Trinidad,  Colorado,  yields  an  excellent  coke,  which 
it  is  thought  may  be  fit  even  for  iron-smelting.  Other  dis- 
coveries of  a  similar  kind  are  reported  in  that  region,  a  fact 
of  great  importance  for  the  metallurgical  industry  of  the 
West. 

The  deposits  of  native  copper  on  the  south  shore  of  Lake 
Superior  continue  to  be  worked  with  great  success,  and  the 
Calumet  and  Hecla  mine  will  yield  for  the  year  not  less  than 
10,000,  tons  of  metallic  copper.  Attention  has  been  called 
by  Dr.  Hunt  to  the  copper  ores  in  the  crystalline  rocks  of  the 
Blue  Ridge,  especially  those  of  Ducktown,Polk  County,  Ten- 
nessee ;  of  Ore  Knob,  Ashe  County,  North  Carolina ;  and  of 
Carroll  County, Virginia.  He  concludes  that  these  great  ac- 
cumulations of  sulphuretted  ores,  even  when,  as  at  Ducktown, 
apparently  conformable  to  the  inclosing  rocks,  are  really  of 
posterior  origin,  and  are  concretionary  deposits,  similar  in 
the  manner  of  their  formation  to  transverse  lodes.  The  mine 
recently  opened  at  Ore  Knob,  in  North  Carolina,  is  itself 
clearly  a  fissure-lode  of  great  length  and  breadth,  occupied 
by  a  massive  ore,  yielding  twenty-five  per  cent,  of  copper, 
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for  which  extensive  works  for  the  extraction  of  the  metal 
by  a  humid  process  are  noW*  being  erected.  The  deposits 
throughout  this  region  may  be  made  to  furnish  large  sup- 
plies both  of  copper  and  of  sulphuric  acid,  which  latter  can 
be  utilized  in  the  treatment  of  the  phosphate  of  lime  found 
near  Charleston,  South  Carolina.  This  material  is  there  in- 
terstratified  down  to  considerable  depths  with  the  marls  of 
the  region^  and  apparently  in  vast  and  almost  inexhaustible 
quantities.  Its  value  for  the  manufacture  of  fertilizer  is  now 
well  known,  and  it  is  shipped  in  great  quantities  both  to 
the  iN^orthern  States  and  to  England ;  besides  which  a  large 
amount  is  manufactured  into  8upei*phosphate  at  Charleston 
for  the  home  market.  The  evidence  accumulated  goes  to 
show  that  this  massive  and  impure  phosphate  of  lime,  to 
which  the  name  of  eoprolite,  or  manure-stone,  may  still  be 
given,  is  not  of  excrementitious  origin,  though  fossil  excre- 
ments certainly  occur  in  many  rocks,  but  has  been  deposited 
from  solution  by  a  process  of  concretion  which,  though  little 
understood,  is  perhaps  analogous  to  that  by  which  flints  are 
formed.  This  view  is  advocated  by  Sollas,  from  his  study  of 
the  eoprolites  from  the  greensand  in  England,  which,  accord- 
ing to  him,  result  from  the  petrifaction  of  sponges  by  dis- 
solved phosphatic  matter.  The  relation  between  these  an- 
cient deposits  and  the  guano  of  the  Chincha  Islands  is  closer 
than  might  be  at  first  suspected,  since  the  latter,  according 
to  Edwards,  is  not  excrementitious,  as  commonly  supposed, 
but  rather  a  stratified  deposit  of  phosphatized  sponges  and 
other  low  orsjanized  forms. 

The  subject  of  descriptive  Mineralogy  has,  of  course,  re- 
ceived much  attention  on  the  part  of  mineralogists  and  chem- 
ists throughout  the  world ;  and  the  new  species  discovered, 
with  new  localities  for  those  already  known,  are  quite  nu- 
merous. For  full  details  relating  to  this  department  of 
science,  reference  must  be  made  to  the  journals  specially  or 
incidentally  devoted  to  the  subject;  although  some  indica- 
tions in  reference  to  American  mineralogy  may  not  here  be 
amiss.  Two  new  species  have  been  published  by  Mr.  Gold- 
schmidt:  the  first,  Trautwinite,  a  combination  of  chromic 
oxide,  ferrous  oxide,  and  magnesia,  and  Stibioferrite,  both 
from  California. 

Mr.  Durant,  in  the  Proceedings  of  the  California  Academy 
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of  Sciences,  has  described  Aragolite,  a  new  hydrocarbon,  sim* 
ilar  to  IdriolUe^  occurring  in  bright-yellow  masses,  impreg- 
nating  crystalline  silicious  dolomite,  and  associated  with  cin- 
nabarite. 

Dr.  £ndlich  has  named  a  species  PealUe^  fi*om  the  collec- 
tions made  in  Dr.  Hayden's  expedition,  this  appearing  to  be 
a  variety  of  opal,  from  the  Geyser  region  of  the  Yellowstone, 

Petersen  has  published  Gtmdalcazaritey  from  Mexico,  which 
contains  selenium  and  cadmium. 

The  most  elaboi*ate  mineralogical  paper  which  has  £^pear- 
ed  in  tho  United  States  during  the  year  is  one  upon  Corun* 
duniy  by  Dr.  F.  A.  Genth,  and  published  in  the  Proceedings 
of  the  American  Philosophical  Society.  In  this  occur  several 
new  species,  such  as  Kerrite^  MdconUe^  WiUcoxite^  and  Jhsd- 
Uyite.  Professor  Silliman,  in  the  American  Journal  of  Sci- 
ence^ also  describes  a  new  species,  under  the  name  o£  JHceiie^ 
from  Lone  Kanch,  Curry  County,  Oregon,  and  which  had 
been  already  referred  to  by  Mr.  A.  W.  Chase  as  an  Oregon 
borate  of  lime  or  morpbite. 


In  the  department  of  Geography,  and  its  various  subdivis- 
ions, the  record  of  1873  is  quite  full;  although  no  very  im- 
portant advances  in  our  knowledge  have  been  brought  about, 
with  the  exception  of  that  furnished  by  the  voyage  of  the 
JPotom,  to  which  reference  will  be  made  hereafter. 

Geodesy,  Hydrography,  and  Navigation.  The  average 
amount  of  work  connected  with  geodetic  operations  in  dif- 
ferent parts  of  the  world  has  been  accomplished,  the  various 
state  and  national  surveys,  both  in  Europe  and  America, 
having  been  carried  forward  at  the  usual  rate. 

The  labors  of  the  United  States  Coast  Survey  along  the 
coast,'  and  in  the  interior  by  the  Engineer  Bureau  along  the 
Lakes,  and  in  the  Rocky  Mountains  by  Lieutenant  Wheeler, 
Professor  Hayden,  and  Major  Powell,  to  which  reference  will 
be  made  again,  have  established  with  great  precision  many 
important  geographical  positions,  and  connected  them  by  tri- 
angulation. 

The  shore  outlines  of  several  of  the  Aleutian  Islands  have 
been  defined  by  Mr.  Dall  during  the  year,  under  the  auspices 
of  the  United  States  Coast  Survey. 
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The  French  arc  of  the  meri^Lian,  or  the  meridian  of  Paris, 
has  been  extended  during  ISVd  from  Spain  across  the  Med- 
iterranean, and  now  reaches  from  Shetland  in  the  north  to 
Algiers  in  the  south,  an  extent  of  30°. 

A  committee  of  geodesists  held  a  meeting  at  Vienna  during 
the  summer,  for  the  purpose  of  measuring  another  arc  of  the 
meridian,  to  extend  from  Christiania  in  the  north  to  Palermo 
in  the  south,  and  possibly  still  farther,  across  the  Mediterrane- 
an. The  object  is  to  establish  a  new  determination  of  the  me- 
ter, in  which  all  the  governments  of  Europe  propose  to  unite. 
Although  Great  Britain  was  not  represented  in  the  congress, 
it  is  expected  that  she  will  also  assist  in  the  enterprise. 

Mr.  Gardner,  the  geographer  of  Professor  Hay  den's  expedi- 
tion, has  published  what  he  considers  an  improved  method 
of  taking  barometric  altitudes  in  the  Rocky  Mountains. 

Professor  Rogers  presented  a  paper  before  the  American 
Association  for  the  Advancement  of  Science,  at  the  Portland 
meeting,  upon  a  method  of  fixing  a  ship's  place  at  sea,  which 
he  considers  free  from  some  of  the  errors  which  have  fre- 
quently led  to  so  disastrous  results. 

Should  we  include  the  apparatus  for  taking  soundings  at 
sea  under  the  head  of  geodesy  and  hydrography,  we  may 
refer  to  the  sounding-lines  used  by  the  Challenger^  which  are 
said  to  be  much  stronger  than  any  previously  employed.  In 
the  construction  of  these  the  best  Italian  hemp  was  used, 
subsequently  treated  with  a  coating  of  equal  parts  of  bees- 
wax and  sweet-oiL  As  the  result  of  this  mode  of  preparation, 
with  a  decrease  of  15  per  cent,  in  weight  of  materia],  an  in- 
crease of  strength  has  been  gained  of  from  100  to  200  per 
cent. ;  and  the  rapidity  with  which  the  line  runs  out  is  at 
least  20  per  cent,  greater  than  that  of  lines  of  the  old  con- 
struction. 

Another  important  improvement  ia  sounding-lines  is  that 
suggested  by  Sir  William  Thomson,  in  the  use  of  steel  pia»o 
wire  instead  of  cord,  the  advantages  of  which  are  that  there 
is  a  much  less  amount  of  friction  and  greater  precision  of  ob- 
servation. The  results  of  its  use  by  the  inventor  about  Ma- 
deira and  in  the  Pacific  on  board  the  steamer  Tuscarora^  in 
its  cruise  of  the  past  summer,  are  such  as  to  show  that  this 
apparatus  is  most  valuable  and  efficient,  and  bids  fair  to  re- 
place all  others.    A  weight  of  from  twenty  to  forty  pounds 
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is  quite  sufficient  to  carr^  the  wire  to  a  depth  of  several 
thousand  fathoms,  whereas  with  the  hempen  rope  a  ball 
weighing  several  hundred  pounds  is  necessary. 

Under  the  general  head  of  Physical  Geography  we  have 
nothing  of  special  interest  to  report,  although  attention  has 
been  called  to  the  influence  of  marine  vegetation  in  enlarging 
the  coast-line,  as  shown  in  the  Indian  Ocean,  especially  in 
the  island  of  Sumatra,  where  the  outgrowth  of  the  mangroves 
along  the  shore  results  in  the  accumulation  of  other  vegeta- 
tion and  the  subsequent  formation  of  soil,  and  the  reclama- 
tion of  a  considerable  extent  of  land  from  the  sea.  This  is 
seen  elsewhere,  and  may  be  noted  on  a  large  scale  in  the  isl- 
ands off  the  coast  of  Florida. 

Numerous  articles  have  appeared  daring  the  year,  show- 
ing the  relation  of  forests  to  rain-fall,  and  an  earnest  effort 
has  been  made  to  induce  the  State  of  New  York  to  take  pos- 
session, by  means  suggested,  of  the  head  waters  of  the  Hud- 
son River  in  the  Adirondack  region,  and  to  prevent  the  tim- 
ber from  being  removed.  It  is  urged  that  the  continuance 
of  the  navigability  of  the  Hudson  is  intimately  connected 
with  this  precautionary  measure,  the  experience  of  other 
parts  of  the  world  showing  that,  even  although  there  may  be 
no  absolute  variation  in  the  rain-fall  in  a  given  region,  its 
denudation  of  forest  growth  causes  the  water  to  run  off  very 
rapidly,  producing  dangerous  freshets,  to  be  followed  by  a  pe- 
riod of  extreme  low  water;  whereas  under  normal  conditions 
the  moisture  is  held  for  a  time  in  the  forest  soil  as  in  a  sponge, 
and  gives  off  its  supply  gradually  and  uniformly  throughout 
the  year.  The  experience  of  the  island  of  Santa  Cruz  is  ad- 
duced as  a  warning  of  the  results  following  the  removal  of 
forests,  in  respect  to  which  it  is  stated  that  for  many  years, 
while  covered  with  trees,  the  whole  of  this  island  was  fertile 
and  habitable,  whereas  in  consequence  of  the  gradual  de- 
struction of  the  forests  the  island  is  rapidly  drying  up,  and, 
unless  precautionary  steps  are  taken,  bids  fair  to  become  an 
uninhabitable  desert. 

As  a  preliminary  to  the  subject  of  Explorations  and  He- 
searches^  >ve  may  refer  to  several  communications  which  have 
appeared  in  reference  to  great  areas  of  the  earth's  surface 
at  present  unexplored,  a  writer  in  The  Academy  remarking 
that  of  these  there  are  four,  of  great  extent,  never  traversed 
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hj  civilized  man,  constituting  in  all  about  one-seventeenth 
pfiYt  of  the  globe.  Of  these  the  greatest  is  the  antarctic  re- 
gion, the  next  that  about  the  north  pole,  the  third  is  in  Cen- 
tral Africa,  and  the  fourth  in  Western  Australia.  To  the 
south  polar  region  the  nearest  approach  was  made  hy  Ross 
in  1842,  in  latitude  78°  10',  south  of  New  Zealand,  while  the 
nearest  to  the  north  pole  was  by  Captain  Hall,  in  82°  16'. 
The  unexplored  portion  of  Africa  reaches  on  the  west  very 
closely  to  the  coast,  that  near  the  equator  having  been  driv- 
en inland  by  Du  Chaillu  and  Walker.  The  expedition  un- 
der Lieutenant  Grandy  will  probably  successfully  pierce  the 
centre  of  this  portion.  In  Australia  the  unknown  area  lies 
to  the  west  of  the  tract  explored  from  south  to  north  by  Stu- 
art in  1861.  The  combined  areas  of  uninvestigated  regions, 
according  to  the  writer  referred  to,  amount  to  over  eleven 
and  a  half  millions  of  s(|uare.  miles. 

In  proceeding  to  consider  the  special  explorations  made  in 
the  different  part»  of  the  world,  we  begin  with  those  of  the 
ocean  in  general ;  and  of  these  the  most  notable  is  that  of  the 
Challenger^  of  which  a  detailed  account  will  be  found  on  page 
243.  We  may  mention,  however,  briefly,  that  this  steamer  of 
2300  tons,  fitted  out  with  every  means  for  scientific  research, 
under  Captain  Nares,  and  with  Professor  Wy  ville  Thomson  as 
scientific  director,  left  Portsmouth  on  the  21st  of  December, 
1872,  and  after  entering  the  Mediterranean,  and  making  some 
maorrietic  observations  there,  sailed  thence  for  Madeira  and 
Teneriffe ;  after  which  she  proceeded  to  Sombrero  in  the  West 
Indies,  and  to  St.  Thomas.  On  the  24th  of  March  she  left 
St.  Thomas  for  Bermuda;  from  thi^  ifeland  to  a  point  off  the 
Anierican  coast,  near  New  York,  and  thence  to  Halifax. 
From  Halifax  she  went  back  again  to  Bermuda,  and  froni 
Bermuda  to  the  Azores ;  from  the  Azores  to  Madeira,  and 
irom  Madeira  to  the  Cape  Verde  Islands,  which  she  left  on 
the  27th  of  July  for  Bahia  in  Brazil ;  thence  proceeding,  by 
way  of  Tristan  d'Acunha,  to  the  Cape  of  Good  Hope,  where 
she  arrived  safely. 

The  results  of  this  ejtpedition,  so  far,  have  been  of  gr6at 
service  in  establishing:  the  true  contour  of  the  Atlantic  sea- 
bed,  in  determining  points  of  temperature  and  currents,  and 
in  brinffins:  to  lisjht  vast  numbers  of  new  and  interestins:  an- 
iraal  forms. 

3* 
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In  the  way  of  explorations  of  the  Mediterranean,  the  prin- 
cipal labor  has  been  that  prosecuted  by  M.  Lacaze-Datbiera 
on  the  Ndrval^  a  French  vessel  employed  in  the  hydrograph- 
ic  survey  of  the  coast  of  Algeria.  The  special  object  of  M. 
Duthiens  was  the  re-examination  of  the  coral  banks  investi- 
gated by  him  in  1860  to  1862;  this  was  successfully  accom- 
plished, and  resulted  in  securing  much  interesting  informa- 
tion in  i*egard  to  the  growth  of  coral  animals  in  general. 
Dr.  Carpenter  had  announced,  as  the  result  of  his  observa- 
tions in  the  Mediterranean  in  1871,  that  animal  life  was  very 
much  restricted  in  that  sea,  owing  to  the  great  accumulation 
of  carbonic  acid,  induced  by  the  want  of  circulation  of  the 
water  in  consequence  of  the  bar  across  the  entrance  at  the 
Strait  of  Gibraltar;  and  he  further  stated  that. animal  life 
below  150  fathoms  was  very  scanty,  and  still  more  so  at  200 
fathoms.  Lacaze-Duthiers,  however,  as  the  result  of  his  la- 
bore,  does  not  concur  in  this  generalization,  as  very  large  col- 
lections of  specimens,  including  several  novelties,  were  ob- 
tained.- 

A  report  has  been  published  by  Dr.  Oscar  Schmidt  of 
explorations  in  the  Adriatic  made  in  1870  on  the  Austrian 
steamer  Trieste,  An  interesting  result  of  his  researches  was 
the  discovery  of  JBcUhybius  at  depths  of  fifty  fathoms  or 
more,  and  also  of  a  second  protozoan  organism,  which  he 
calls  lihabdoUthus, 

Explorations  off  the  coast  of  North  America  during  1873 
have  been  very  extensive,  and  fruitful  in  important  results. 
A  report  of  explorations  in  1872,  on  the  Canadian  vessel 
Stella  MariSy  has  been  published  by  Mr.  Whiteaves,  an  in- 
teresting ^fact  recorded  therein  being  the  existence  of  a  tem- 
perature of  32°  at  the  bottom  of  the  sea  near  Bonaventure 
Island.  The  labors  of  Mr.  Whiteaves  were  continued  in 
1873,  and,  as  before,  were  prosecuted  in  the  Gulf  of  St.  Law- 
rence. Two  weeks  were  devoted  to  the  investigation  of  the 
greatest  depths,  between  Anticosti  and  the  Gaspe  peninsula. 
The  northern  entrance  to  the  Bay  of  Chaleur  was  examined 
on  the  second  cruise.  The  third  extended  between  Cape 
Breton  and  Prince  Edward's  Island,  and  the  fourth  included 
both  sides  of  Northumberland  Strait,  from  Pictou  to  Mira- 
michi  Bay.  Numerous  collections  were  made  on  this  expe- 
dition, and  much  important  information  secui*ed  in  regard  to 
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the  oyster  beds  of  New  Brunswick  and  Prince  Edward's  Isl- 
and. 

The  most  notable  exploration,  however,  on  the  American 
coast,  was  that  prosecuted  by  the;  United  States  Fish  Com- 
mission, under  the  direction  of  Professor  Baird  and  Professor 
Yerrill.  Peak's  Island,  in  Portland  harbor,  was  selected  as 
the  centre  of  operations  for. the  summer,  and  aiSbrded  the 
opportunity  for  the  gathering  of  a  large  number  of  special- 
ists, either  connected  directly  with  the  service,  or  joining  it 
for  the  sake  of  the  facilities  given  for  the  study  of  marine 
life. 

The  United  States  steam-tug  Blm  Lighty  properly  equip- 
ped and  fitted  for  the  service,  and  under  the  command  of 
Captain  L.  A«  Beardslee,  U.  S.  N.,  was  placed  at  the  disposal 
of  the  Commission  by  the  Secretary  of  the  Navy,  and  was 
constantly  employed  in  its  labors  from  the  beginning  of  July 
until  toward  the  middle  of  September.  All  the  apparatus  for 
deep-sea  research  used  by  the  foreign  expeditions  was  em- 
ployed in  this  exploration,  and  the  results  promise  to  be  of 
the  utmost  importance,  both  iu  their  scientific  and  econom- 
ical relationships. 

The  primary. object  of  the  Commission  was,  of  course,  the 
determination  of  questions  connected  with  the  fisheries  of  the 
coast,  and  the  boundaries,  limitations,  and  conditions  influ- 
encing them;. but  collaterally, also,  an  exhaustive  investiga- 
tion of  the  currents,  ocean  temperatures,  chemical  composi: 
tion  of  the  water,  and  every  thing  bearing  upon  or  connected 
with  the  fauna  or  flora  of  the  sea. 

In  addition  to  the  Blue  Idghty  the  service  for  a  month,  of 
the  United  States  steamer  JBache  was  granted  to  the  Commis- 
sion by  the  Superintendent  oi  the  Coast  Survey,  the  vessel  be- 
ing under  command  of  Captain  Howell.  Dr.  Packard  took 
charge  of  the  biological  investigation  on  board  this  vessel,  in 
behalf  of  the  Commission,  assisted  by  Mr.  Cook.  As  the 
cruises  of  the  Bache  were  considerably  outside  of  the  limits 
possible  for  the  Bhie  Lights  a  large  part  of  the  region  be- 
tween Cape  Cod  and  the  Georges,  ofi"  the  coasts  of  Massa- 
chusetts, New  Hampshire,  and  Maine,  was  explored.  The  re- 
sults secured  by  this  expedition  were  too  extensive  to  be 
stated  within  the  limits  of  our  Summary,  and  the  detailed 
account  must  be  looked  fgr  in  the  reports  of  tb^  Commission 
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and  in  a  lecture  extra  of  the  New  York  Tribune  published  in 
September  last. 

Of  deep-sea  explorations  on  the  Pacific  coast,  those  of  most 
interest  were  prosecuted  under  the  direction  of  the  Coast 
Survey  and  the  Navy  Department.  Mr.  William  H.  Dall,  in 
charge  of  the  Coast  Survey  vessel  the  YnJcotiy  was  engaged 
in  surveying  the  westernmost  of  the  Aleutian  Islands  and 
their  approaches,  with  special  reference  to  the  question  of  a 
deep-sea  cable  between  the  United  States  and  Japan  ;  and  at 
the  same  time  some  interesting  facts  were  collected  in  regard 
to  the  physical  condition  of  the  sea  bottom,  which  will  be 
found  detailed  on  page  246. 

The  exploration  on  the  part  of  the  United  States  Kavy  was 
conducted  on  board  the  steamer  Ihscarora^  under  Command- 
er Belknap,  and  resulted  in  obtaining  sections  of  several  im- 
portant lines  of  soundings.  Specimens  of  the  sea  bottom 
collected  by  the  Tusearora,  and  forwarded  to  the  Bureau  of 
Navigation,  have  been  transmitted  by  Commodore  Amnien 
to  the  National  Museum  for  investigation. 

Of  late  years  the  unknown  regions  about  the  north  pole 
have  occupied  much  attention  on  the  part  of  geographers, 
whose  interest  has  been  greatly  intensified  by  the  M'onderful 
experiences  of  the  Polaris  and  her  party,  which  prove  that 
the  "proper  gateway  to  the  pole,"  as  maintained  by  Mr. 
Clements  R.  Markham,  of  London,  and  other  British  authori- 
ties, is  by  way  of  Smith's  Sound,  ^r  along  the  track  of  the 
Polaris;  although  others,  as  Captain  T.  C.  Wells,  still  insist 
that  the  Spitzbergen  seas  offer  superior  advantages.  Al- 
though our  knowledge  of  this  region  rests  almost  exclusively 
upon  the  discoveries  of  America,  Great  Britain  manifests  a 
laudable  inclination  to  enter  the  field ;  and  it  is  quite  prob- 
able that  early  in  1874  an  expedition,  either  public  or  private, 
will  be  sent  out  from  England  to  Smith's  Sound.  A  move- 
ment looking  toward  securing  government  aid  has  been  com- 
menced by  the  Royal  Geographical  and  the  Royal  Societies 
of  London ;  and  although,  when  approached  on  the  subject  in 
18Y3,  the  British  authorities  decided  that  the  Challenger  ex- 
pedition was  all  that  could  be  undertaken  at  that  time,  it  is 
hoped  that  a  polar  exploration  will  be  authorized  for  1874. 

The  history  of  arctic  exploration  as  actually  prosecuted 
during  the  year  1873  contains  several  very  interesting  chap- 
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ters,  embi*ac]ng  rather  the  completion  and  results  of  enter- 
prises commenced  previously  than  new  enterprises  begun. 
By  far  the  most  important  results  are  connected  with  the 
history  of  the  Polaris^  the  American  vessel  which,  as  our 
readers  are  aware,  left  Washington  in  midsummer  of  1871, 
under  Captain  Charles  F.  Hall. 

No  advices  were  received  of  this  vessel  until  the  spring  of 
1 873,  when  the  public  was  startled  by  the  announcement 
that  a  poilion  of  her  crew  had  been  picked  up  adrift  on  the 
coast  of  Labrador  and  brought  into  the  harbor  of  St.  John's, 
N^ewfbundland.  This  fact  having  been  properly  authenti- 
cated, the  Secretary  of  the  Navy  sent  a  steamer,  the  Frolic^ 
to  St.  John's  for  the  purpose  of  bringing  the  rescued  party 
to  Washington,  where  an  examination  by  a  Commission  ap- 
pointed for  the  purpose  gave  to  the  public,  in  authentic  fonn, 
the  history  of  the  expedition,  which  will  be  found  detailed 
at  length  oti  page  23*7.  To  sum  up  briefly  the  general  rec- 
ord, we  may  state  that  the  vessel  proceeded  with  but  little 
impediment  as  far  north  as  latitude  82°  16',  which  point  was 
attained  on  the  30th  day  of  August^  and  where  further  prog- 
ress was  aiTested  by  the  ice,  and  it  became  necessary  to  go 
into  winter-quarters.  These  were  established  in  Thank  God  ■ 
Harbor,  in  Polaris  Bay ;  and  after  every  thing  was  in  order. 
Captain  Hall  started  on  a  sledge  journey  to  the  north.  He 
returned  after  the  lapse  of  two  weeks;  and  shortly  after  go- 
ing on  board  his  vessel,  died  of  an  attack  of  hemiplegia. 

The  party  spent  the  winter  at  this  point,  and  as  early  as 
possible  in  the  following  summer  made  several  attempts  by 
boat  and  sledge  to  proceed  northward,  but  being  unable  to 
make  headway,  Anally  reached  the  vicinity  of  Littleton  Isl- 
and, about  sixty  miles  north  of  Northumberland  Island.  Here, 
on  one  occasion,  being  threatened  with  the  ice,  nineteen  of 
the  party  went  from  the  vessel  to  an  adjacent  floe  for  the 
purpose  of  removing  provisions  and  supplies  which  were 
thrown  over  from  the  vessel.  While  this  was  in  progress  a 
storm  arose,  which  tore  the  vessel  from  her  fastenings  to  the 
ice,  leaving  the  nineteen  pereons  still  upon  the  floe,  who,  after 
drifting  for  fifteen  hundred  miles,  during  a  period  of  about 
six  months,  were  rescued,  as  stated,  by  the  crew  of  the  seal- 
ing steamer  Tigrese, 

The  dangerous  situation  of  the  Polaris^  and  the  uncertain- 
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ty  in  regard  to  the  party  remainiDg  on  board,  indaoed  the 
Secretary  of  the  Navy  to  send  a  relief  expedition,  consisting 
of  the  Juniaia  and  the  Tigress^  the  latter  having  been  pur- 
chased for  the  purpose. 

In  the  mean  time  the  party  on  the  Polaris  went  ashore, 
and  established  a  second  winter  camp,  and  early  in  the  fol- 
lowing  June  started  out  in  two  boats,  for  the  western  side  of 
Baffin's  Bay,  in  hopes  of  meeting  some  whaling  vessel.  They 
were  found  and  picked  up  by  a  Dundee  whaling  steamer, 
the  Mavenscraig^  from  which  vessel  they  were  transferred  tp 
the  Arctic  and  the  Intr^id,  and  carried  in  safety  to  Dundee, 
Scotland,  from  which  point  they  returned  to  Washington, 
The  only  casualty  during  the  expedition  consisted  in  the 
death  of  Captain  Hall. 

Although  many  of  the  records  and  a  large  portion  of  the 
natural-history  collections  were  lost,  the  general  results  wjere 
of  the  highest  value,  and  will  form  the  subject  of  a  special 
report  on  the  part  of  Dr.  Bessels,  the  chief  of  the  scientific 
corps.  They  embrace  determinations  of  the  tides,  the  mag- 
netism, the  meteorology,  the  hydrography,  and  the  natural 
history  of  the  polar  regions. 

A  notable  move  in  the  way  of  arctic  search  was  also  made 
by  some  Dundee  steam  whaling  vessels,  of  which  eight  were 
fitted  out,  and  met  with  more  or  less  success.  One  of  these, 
the  ArctiCy  was  accompanied  by  Captain  Markham,  of  the 
Royal  Navy,  who  visited  the  Greenland  seas  for  th^  purpose 
of  familiarizing  himself  with  the  details  of  arctic  travel,  ex- 
pecting to  be  connected  with  the  anticipated  British  expedi- 
tion in  1874.  This  vessel  touched  at  several  portions  of  the 
North,  especially  the  old  encampment  of.  Captain  Parry,  of 
fifty  years  ago,  where  they  found  stores  and  supplies  in  good 
condition,  including  meat  cans,  with  the  contents  still  per- 
fectly palatable.  It  was  to  this  vessel  that  the  Polaris  crew 
was  transferred  from  the  Havenscraig  smd  taken  to  Scotland. 

Less  productive  in  scientific  results  than  the  voyage  of  the 
Polaris  was  the  Swedish  expedition  under  Professor  Nor- 
denskjold,  which  had  for  its  object  the  prosecution  of  arctic 
search  to  the  north  of  Spitzbergen  by  means  of  sledges  drawn 
by  reindeer.  This  expedition  proceeded  to  Spitzbergen  dur- 
ing the  summer  of  1872,  but  was  unfortunately  beset  by  the 
ice  earlier  in  the  season  than  was  anticipated ;  and  a  supply 
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vessel,  only  intended  to  carry  provisions  and  stores  for  the 
benefit  of  the  exploring  party,  was  itself  caught  in  the  ice 
and  obliged  to  pass  the  winter  there.  Notwithstanding  this 
great  inci*ease  of  the  force,  by  the  jadicioas  efforts  of  its  offi- 
cers, ail  were  kept  in  perfect  health  and  condition — but  one 
man  dying,  and  he  of  consumption. 

Professor  Nordenskjold  found  that  his  anticipation  of  suc- 
cessful exploration  by  sledges  could  not  be  realized — the  ice 
proving  too  rough  in.  some  places,  and  too  soft  in  others. 
The  highest  point  attained  by  him  was  80°  30'.  Finding  this 
enterprise  unsuccessful,  the  expedition  returned  home  in  the 
summer  of  1873. 

Many  interesting  facts  were  obtained  in  regard  to  meteor- 
ological and  other  physical  phenomena,  considered  of  gi'eat 
value  by  Dove  and  others,  and  some  collections  in  natural 
history  were  made,  although  nothing  of  any  very  great  mo- 
ment. It  was,  however,  fully  established  that  no  reliance 
can  be  placed  upon  sledge  journeys,  whether  drawn  by  dogs, 
reindeer^  or  men,  for  extended  polar  explorations,  although 
as  a  collateral  they  may  be  of  much  advantage. 

Simultaneously  with  the  ice  embargo  of  the  government 
expedition,  several  Norwegian  whalers  were  detained  in  the 
sam^  manner,  and  although  some  of  them  succeeded  in  get- 
ting away,  the  remainder  were  obliged  to  remain  during  the 
winter,  and,  we  regret  to  say,  all  died  of  scurvy  and  other 
diseases. 

Another,  arctio  expedition  was  that  of  Mr.  Leigh  Smith, 
who  left  Dundeie  on  the  10th  of  May  for  Spitzbergen,  having 
chartered  the  steam  yacht  Diana  of  Mr.  Lamont  for  the  pur- 
pose. His  own  vessel,  the  Sampson^  was  also  dispatched  for 
Spitzbergen  as  a  relief  vessel,  and  spent  most  of  the  season 
in  a  very  successful  seal-hunt. 

Mr.  Smith  proceeded  to  Seven  Islands,  in  latitude  80°  60', 
and  made  that  the  centre  of  research,  the  highest  point  at- 
tained being  81°.  Numerous  specimens  of  the  walrus  and  the 
polar  bear  were  secured,  and  some  observations  were  made 
on  polarity,  magnetism,  etc.  The  anticipated  results  were 
]nterfei*ed  with  by  the  stormy  weather  of  the  season,  and  the 
expedition  returned  to  Dundee  on  the  2'7th  of  September. 
Among  the  practical  discoveries  by  Mr.  Smith  was  that  of 
banks  of  codfish,  which  it  is  quite  likely  may  become  the  sub- 
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ject  of  a  profitable  fishery.  Captain  Wells,  who  accompa- 
nied Mr.  Smith,  still  remains  of  the  opinion  that  the  Spitz- 
bergen  route  to  the  pole  is  the  most  eligible. 

Another  expedition  to  Spitzbergen  was  that  of  Dr.  Richard 
von  Drasche,  who  left  Tromso  on  the  30th  of  June,  in  a  small 
vessel,  with  the  special  object  of  making  some  geological  ex- 
plorations, and,  reaching  the  southern  part  of  West  Spitzber- 
gen on  the  10th  of  July,  arrived  in  Bell  Sound  on  the  16th. 
Here  he  met  Professor  Nordeuskj old,  then  on  a  boat  expedi- 
tion to  the  North.  Much  of  the  time  was  spent  at  Amster- 
dam Island  and  Prince  Charles  Foreland,  the  expedition  re- 
turning to  Hararaerfest  on  the  27th  of  August. 

Nothing  very  definite  has  so  far  been  brought  to  light  in 
1873  in  reference  to  the  region  east  of  Spitzbergen,  although 
visited  by  many  Norwegian  hunting  and  fishing  vessels.  It 
is,  however,  probable  that  Professor  Mohn,  of  Christiania, 
who  is  in  communication  with  most  of  these  parties,  will 
before  Ions:  make  some  communication  as  to  their  results. 

Of  Nova  Zembla  and  the  Sea  of  Kara,  nothing  new  is 
known,  although,  as  having  been  visited  equally  with  the 
seas  east  of  Spitzbergen  by  Norwegian  vessels,  something 
may  yet  be  learned. 

The  Russian  Siberian  arctic  expedition,  tinder  Tscheka- 
nowski,  and  well  provided  with  specialists,  reached  Jerbo- 
chotscho,  the  last  Russian  settlement  on  the  Tunguska  (lat. 
61°  11'  N.),  on  the  20th  of  June,  and  proceeded  to  the  explo- 
ration of  the  surrounding  country.  Much  information  was 
obtained  in  regard  to  geology  and  natural  history,  and  larjge 
collections  sent  to  St.  Petersburg.  The  party  expected  to 
return  to  Irkutsk  about  the  end  of  October,  and  then  soon 
to  start  again  on  a  united  journey  to  a  station  on  the  Tun- 
guska, from  which  to  carry  on  the  exploration  of  the  Olenek 
and  Lena.  The  prime  object  of  the  expedition  appears  to  be 
principally  the  accurate  determination  of  the  courses  of  the 
two  rivers  just  mentioned. 

No  advices  whatever  were  received  during  1873  from  the 
Tegethoff^  of  the  Austrian  expedition,  which  left  Bremerha- 
ven  on  the  13th  of  June,  1872,  under  Payer  and  Weyprecht. 
The  party  expected  to  winter  on  the  coast  of  Siberia,  and 
thence  extend  their  travels  northward.  The  vessel  was  last 
mot  with  on  the  29th  of  August,  steaming  eastward,  off  Cape 
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Nassau,  Nova  Zembla.  We  trust  that  the  next  communi- 
cation will  be  of  a  successful  enterprise  in  that  unknown 
region.  No  apprehension  seems  to  be  entertained  of  any 
disaster  to  the  party. 

In  connection  with  the  problems  of  arctic  discovery,  the 
occurrence  of  drift-wood  in  the  northern  seas,  and  the  de- 
termination of  its  origin  and  character,  are  mattera  of  much 
interest,  this  having  been  found  by  the  Polaris  party  in  con- 
siderable quantity  in  Polaris  Bay,  and  existing  in  very  great 
abundance  on  the  shores  of  Nova  Zembla.  The  first-men- 
tioned specimens  have  not  yet  been  critically  examined ;  the 
last  consist  mainly  of  willow,  although  pieces  of  beech  near- 
ly a  foot  in  diameter,  and  several  species  of  pine,  have  been 
observed.  It  is  supposed  that  a  large  portion  of  this  miateri- 
al  must  have  been  derived  from  the  Petschora,  Obi,  and  Yen- 
isei rivera  of  Siberia,  showing  the  existence  of  a  current 
from  the  mouths  of  those  streams.  None  of  it  is  believed 
to  have  been  furnished  by  the  Gulf  Stream. 

The  fret  portion  of  the  report  of  the  great  German  expe- 
dition to  East  Greenland  in  1869-70,  under  Captain  Kolde- 
way,  on  board  the  JSansa  and  the  Germaniay  has  been  pub- 
lished, and  is  devoted  principally  to  the  account  of  prepa- 
rations for  the  voyage  and  the  special  history  of  the  JSansa. 
It  will  be  remembered  that  this  vessel  was  wrecked,  and  that 
her  crew  had  a  somewhat  similar  experience  to  that  of  the 
Polaris  party,  drifting  for  nearly  the  same  period,  from  the 
coast  of  East  Greenland  down  nearly  to  its  eastern  extrem- 
ity, covering,  however,  in  the  same  time  only  about  half  the 
number  of  miles.  A  second  division  of  the  report,  including 
the  botany  and  the  zoology,  is  about  making  its  appearance. 

Dr.  Neumayer,  of  Vienna,  has  continued  his  efforts  to  in- 
duce the  Austrian  government  to  make  an  exploration  of  the 
antarctic  region,  but  little  of  any  special  moment  having 
been  done  in  that  part  of  the  world  since  Ross'  expedition 
in  1842. 

It  is  more  than  likely  that  the  transit  of  Venus  in  1874 
will  be  made  the  occasion  on  the  part  of  several  nations  to 
visit  the  antarctic  regions.  As  preliminary  to  this  and  to 
the  transit  work,  an  elaborate  document  has  been  printed  by 
the  Board  of  Trade  of  England  in  reference  to  the  meteorol- 
ogy of  the  antarctic  portion  of  the  globe. 
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Tlie  year  1873  will  long  be  marked  for  the  extent  and  im- 
portance of  the  geographical  and  other  explorations  prose^ 
cuted  in  various  parts  of  Nortli  America,  the  number  being 
so  great  that  we  can  but  briefly  allude  to  the  more  impor* 
tant.  We  have  already  referred  to  the  hydrpgraphic  results 
of  Mr.  DalPs  labors  in  the  Aleutian  Islands ;  and  we  may  add 
in  continuation  that  some  very  important  collecticms  in  the 
line  of  geology,  natural  history,  and  archsdology  were  se- 
cured. Complete  collections  of  birds  and  their  eggs,  and 
mammals,  were  obtained,  as  well  as  invertebrate^  in  very 
great  number  and  variety ;  but  perhaps  the  most  interesting 
of  all  were  the  prehistoric  remains  found  in  caves  in  Una- 
lashka. 

Mr.  Henry  Elliott,  to  whose  residence  in  the  Pribalov,  or 
Fur-Seal  Islands,  in  Behring  Sea,  as  assistant  treasury  agent, 
we  referred  in  the  Anmud  for  1872,  remained  there  until 
the  summer  of  1873,  when  he  returned,  bringing  the  results 
of  his  labors.  These  consisted  of  numerous  sketches  illustrat- 
ing the  topography  of  the  island,  the  natural  history  of  the 
seal  and  the  walrus,  and  the  incidents  attendant  upon  their 
capture,  and,  with  the  accompanying  descriptive  matter,  fur- 
nish very  iipportant  and  valuable  information  in  regard  to  an 
interest  which  brings  a  large  income  to  the  United  States 
government  This  material  has  been  put  to  press  by  the 
Secretary  of  the  Treasury,  and  will  shortly  be  published. 
Mr.  Elliott  brought  back  with  him,  in  continuation  of  the  la- 
bors of  1872,  large  collections  in  natural  history,  especially 
of  the  birds  and  their  eggs,  which,  taken  in  connection  with 
what  Mr.  Dall  has  also  done,  leaves  little  more  to  be  desired 
as  to  a  knowledge  of  the  land  vertebrates  found  in  the  Aleu- 
tian Islands. 

In  British  North  America,  a  great  deal  of  activity  has  also 
been  manifested  by  our  brethren  of  the  Dominion.  The  la- 
bors of  the  Geological  Survey  of  Canada  have  been  extended 
far  to  the  west.  Vancouver  Island  was  surveyed  in  consid- 
erable part  by  Mr.  George  Richardson,  resulting  in  the  dis- 
covery of  important  beds  of  iron,  coal,  and  limestone. 

Mr.  Selwyn,  the  chief  of  the  Geological  Survey,  has  prose- 
cuted a  preliminary  examination  of  the  Hudson's  Bay  Ter- 
ritory from  Fort  Garry  to  the  upper  waters,  to  the  north,  of 
the  Saskatchewan,  a  distance  of  1056  miles,  extending  over 
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I8i  degrees  of  longitude,  the  whole  accomplished  in  forty 
day^  of  actual  travel.  The  return  journey,  of  about  1400 
miles,  occupied  thirty-five  days.  The  necessary  rapidity  of 
this  journey  of  course  did  not  permit  a  very  minute  investi- 
gation of  the  country ;  but  among  other  practical  results, 
two  seams  of  bituminous  coal,  one  of  them  measuring  from 
eighteen  to  twenty  feet  .in  thickness,  were  discovered  be- 
tween the  Saskatchewan  and  the  Bpcky  Mountains,  a  fact 
of  niuch  importance  in  cpnnectioii  with  the  location  of  the 
Canadian  Pacific  Railway  in  that  vicinity. 

Mr.  G.  N.  Dawson,  geologist  of  the  British  division  of  the 
l^orth  American  Boundary  Commission,  to  which  reference 
is  niade  farther  on,  was  also  engaged  in  the  geological  ex- 
ploration of  the  region  extending  from  the  Lake  of  the  Woods 
to  a  considerable  distance  westward*  Lignite-bearing  sti*ata 
were  found  on  the  Souris  River,  and  on  some  of  the  north- 
western tributaries  of  the  Missouri,  a  fact  likely  to  be  of  much 
interest  in  the  future  settlement  of  the  country. 

Professor  Bell  has  completed  the  examination  necessary 
for  a  geological  map  of  the  country  lying  to  the  north  and 
west  of  Lake  Superior,  and  overlapping  the  region  explored 
by  Mr.  Dawson. 

Official  surveys  for  the  line  of  the  Canadian  Pacific  Rail- 
road have  also  been  prosecuted,  resulting  in  what  is  asserted 
to  be  a  practicable  route,  free  from  many  of  the  general  ob- 
jections; and  Mr.  Charles  Horetzky,  a  member  of  the  survey, 
took  numerous  photographs  of  the  scenery  along  the  route. 
We  regret  to  learn  that,  by  a  fire  in  Ottawa,  the  greater  part 
of  the  notes  and  maps  of  this  survey  have  been  destroyed, 
possibly  making  it  necessary  to  repeat  the  reconnoissance. 

The  labors  of  the  Canadian  Geological  Survey  in  the  better- 
known  portions  of  the  Dominion  are  of  less  general  interest, 
although  adding  considerably  to  the.  details  of  our  informa- 
tion. The  coal-fields  of  Cape  Breton  have  been  thoroughly 
investigated  during  the  present  season  by  Mr.  Charles  Robb, 
and  his  report  is  expected  to  prove  of  much  statistical  and 
practical  importance. 

We  next  proceed  to  the  consideration  of  the  more  impor- 
tant enterprises  of  the  United  States  south  of  the  forty-ninth 
parallel. 

The  first  of  these  to  be  mentioned  is  the  International 
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Northern  Boundary  Survey,  intended  to  complete  the  labor 
of  establishing  the  true  northern  boundary  between  the 
United  States  and  British  America.  Many  years  ago  the 
eastern  section,  from  Maine  to  the  Lake  of  the  Woods,  was  de- 
fined by  Colonel  J.  D.  Graham  and  othera ;  while  the  marking 
of  the  western,  extending  from  the  Pacific  coast  to  the  Rocky 
Mountains,  was  brought  to  a  close  in  1861,  under  the  Com- 
missionership  of  Mr.  Archibald  Campbell. 

The  labor  upon  the  remainder  of  the  line,  between  the 
Rocky  Mountains  and  the  Lake  of  the  Woods,  was  under- 
taken in  1872,  also  under  the  direction  of  Mr.  Archibald 
Campbell  as  Commissioner,  and  prosecuted  vigorously  in 
1873,  Major  Twining,  a  prominent  officer  of  the  Engineens, 
had  charge  of  the  physical  work,  while  the  natural-history 
survey  was  intrusted  to  Dr.  Elliott  Cones,  a  surgeon  of  the 
United  States  Army,  and  a  well-known  naturalist. 

During  the  year  1872,  the  interval  between  Pembina  and 
the  Lake  of  the  Woods  was  carefully  marked  out ;  and  in 
1873  several  hundred  miles  have  been  carried  farther  to  the 
west,  and  it  is  thought  that  the  work  will  be  mainly  com- 
pleted in  another  season.  Thanks  to  the  facilities  furnished 
by  Mr.  Campbell,  Dr.  Coues  was  enabled  to  make  very  ex- 
tensive collections  in  natural  history,  and  his  report  to  the 
Commissioner  will  doubtless  present  facts  of  much  interest. 

Another  expedition  of  great  magnitude  was  that  fitted  out 
by  the  War  Department  for  the  protection  of  the  surveying 
parties  of  the  Northern  Pacific  Railway,  consisting  of  about 
2000  men  in  all.  This  force  was  placed  in  charge  ofGeneral 
Stanley,  and  concentrated  at  Fort  Abraham  Lincoln,  on  the 
Missouri.  It  was  composed  often  companies  of  cavalry,  un- 
der the  command  of  Colonel  Custer,  and  three  battalions  of 
infantry,  and  was  ninety-six  days  in  the  field.  A  large  por- 
tion of  the  railroad-line  was  located  by  the  engineere  accom- 
panying the  party,  less  trouble  having  been  had  with  the 
Indians  than  was  anticipated. 

In  accordance  with  the  liberal  policy  of  the  Secretary  of 
War,  a  scientific  party  accompanied  this  expedition,  consist- 
ing of  Mr.  J.  A.  Allen,  of  Cambridge,  as  naturalist  in  chief, 
and  Mr.  C.  W.  Bennett  as  assistant  naturalist ;  Dr.  L.  R. 
Nettre  as  mineralogist;  Mr.  Konopicky  as  artist;  and  Mr. 
Pywell,  as  photographer.     The  region  traversed  proved  to 
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be  less  rich  in  Datural  objects  than  was  anticipated,  but  large 
collections  were  made ;  and  the  report  to  be  made  by  Mr. 
Allen  will  prove  an  important  contribation  to  science. 

Another  War  Department  expedition  was  that  under  the 
direction  of  Captain  Jones,  U.  S.  Engineers,  having  for  its 
object  the  determination  of  a  suitable  pass  through  the  Wind 
Kiver  Mountains.  This  accomplished  its  missiop ;  and  in  the 
observations  and  collections  made  by  Dr.  C.  C.  Parry,  Mr.  J. 
D.  Putnam,  Professor  Comstock,  and  other  civilian  officers 
of  the  party,  mqch  was  done  in  addition  for  science  in 
general. 

Pre-eminent  in  the  magnitude  of  their  general  results — geo- 
graphical, geological,  physical,  and  biological — are  the  two 
great  expeditions  of  Dr.  Hayden  and  Lieutenant  Wheeler, 
which  have  been  carried  on  in  continuation  of  the  labors  of 
previous  years,  for  the  details  of  which  we  refer  to  the  arti- 
cles on  pages  226,  232,  236, 248,  and  251,  respectively.  The 
results  accomplished  by  these  expeditions  have  been  of  the 
highest  importance. 

The  labors  of  Major  Powell  have  also  been  prosecuted  with 
zeal,  especially  in  the  way  of  completiug  the  great  map  of 
the  Colorado. Yalley,  and  securiug  reliable  information  and 
collections  relating  to  the  XJte  and  other  tribes  of  Indians. 

Professor  Marsh  and  party  returned  to  New  Haven,  No- 
vember 7th,  after  an  absence  of  five  months  in  the  Rocky 
Mountain  region  and  on  the  Pacific  coast.  The  present  ex- 
pedition had  the  same  object  in  view  as  those  of  previous 
years,  viz.,  a  study  of  the  vertebrate  fossils  of  the  West,  espe- 
cially those  of  the  Cretaceous  and  Tertiary  formations.  The 
first  explorations  of  the  year  were  made  in  the  Pliocene  depos- 
its near  the  Niobrara  River.  The  party  fitted  out  in  June 
at  Fort  McPherson,  Nebraska,  and,  accompanied  by  an  es- 
cort of  two  companies  of  U.  S.  cavalry,  proceeded  to  the  Ni- 
obrara, and  worked  in  that  country  for  several  weeks.  Ow- 
ing to  hostile  Indians,  the  explorations  of  the  party  here 
were  attended  with  much  difficulty  and  danger,  but  were  on 
the  whole  quite  successful.  Many  new  animals  were  discov- 
ered, and  ample  material  secured  for  a  full  investigation  of 
those  previously  known  from  that  region. 

A  second  expedition  was  made  in  August  from  Fort  Bridg- 
er,  Wyoming,  and  large  collections  of  Eocene  fossil  verte- 
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brates  were  obtained,  especially  of  the  Dinoeer€Ua^  Quadru^ 
manUy  and  Cheiroptera,  which  had  first  been  brought  to  light 
by  the  researches  of  the  party  in  previous  years.  A  third 
trip  was  made  in  September  to  the  Tertiary  beds  of  Idaho 
and  Oregon,  where  some  interesting  discoveries  were  made. 
The  party  went  from  Oregon  to  San  Francisco  by  sea,  nar- 
rowly escaping  shipwreck,  and  then  returned  East  by  rail. 
On  the  way,  short  visits  were  made  to  localities  in  the  Mio- 
cene of  Colorado  and  the  Cretaceous  of  Kansas,  to  complete 
investigations  began  last  year.  The  expedition  as  a  whole  was 
very  successful,  not  merely  on  account  of  the  large  number 
of  new  animals  discovered,  but  also  on  account  of  the  exten- 
sive collections  made  to  complete  the  study  of  those  pre- 
viously found.  All  the  collections  secured  are  now  in  the 
museum  of  Tale  College. 

In  Middle  America,  the  principal  .fact  is  the  completion  of 
the  surveys  for  the  Interoceanic  Canal^  several  different  lines, 
as  the  Isthmus  of  Darien,  the  Isthmus  of  Nicaragua,  and  the 
Isthmus  of  Tehuantepec,  having  been  surveyed  by  United 
States  naval  officers^  The  reports  of  these  gentlemen  are 
now  in  the  hands  of  the  committee  appointed  for  their  criti- 
cism, and  will  be  made  the  subject  of  a  careful  comparison ; 
and  the  best  route  for  the  canal,  with  the  possibilities  of  its 
construction,  will  doubtless  soon  be  officially  presented. 

Professor  William  M.  Gabb,  of  Philadelphia,  was  engaged 
during  the  year  in  carrying  on  a  very  important  exploration 
in  Costa  Rica,  in  the  vicinity  of  the  projected  railway,  and 
in  the  interest  of  both  the  railway  and  the  government*  He 
was  accompanied,  as  zoologist,  by  Mr.  J.  Zeledon,  an  attach^ 
of  the  Smithsonian  Institution,  and  a  native  ^f  Costa  Rica. 
A  very  extensive  collection  of  natural  history  and  ethnology 
has  been  already  forwarded  by  Mr.  Gabb  to  Washington,  for 
the  purpose  of  being  investigated  and  described.  This  ex- 
pedition, in  the  magnitude  of  its  zoological  and  geological 
collations,  promises  to  be  of  great  importance. 

Mr.  Osbert  Salvin,  well  known  from  his  explorations  in  Cen- 
tral America,  has  returned  to  that  country,  with  a  view  of 
clearing  up  some  questions  eonnected  with  its  iiatural  histo- 
ry, and,  in  his  specialty  of  birds  and  butterflies,  will  doubt- 
less obtain  important  results. 

In  the  way  of  explorations  in  South  America,  we  have  to 
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record  a  second  visit  by  Pix)fessor  Orton  to  the  region  of  the 
Andes.  His  first  exploration,  some  yeare  ago,  having  been 
made  via  Guayaqnil  and  Quito,  and  thence  down  the  Ama- 
zon, he  reversed  the  route  on  the  present  occasion,  proceed- 
ing directly  from  New  York  to  Para,  and  thence  up  the  riv- 
er. He  has  lately  returned  to  Poughkefepsie,  and  resumed 
his  duties  as  a  professor  in  Vassar  College. 

The  South  American  governments  exhibit  a  laudable  dis- 
position to  acquii*e  a  knowledge  of  their  internal  resources, 
partially  with  a  view  of  inducing  European  and  American 
immigration,  Peru  especially  having  undertaken  this  labor 
on  a  very  large  scale,  by  the  appointment  of  a  corps  of  En- 
glish scientists  for  the  purpose. 

A  noteworthy  incident  of  the  Fourth  of  July  was  the  as- 
cent of  the  highest  mountain  in  Peru  by  a  party  of  American 
engineei*8  engaged  in  constructing  a  trans-Andean  railway. 
In  the  Galera  Pass  of  the  Andes  is  situated  what  is  claimed 
to  be  the  highest  village  in  the  world,  being  15,680  feet 
above  the  level  of  the  sea.  The  altitude  of  the  peak  ascended 
■was  found  to  be  17,574  feet.  At  two  o'clock  P.M.  the  ther- 
mometer indicated  a  temperature  of  plus  36^,  with  a  baro- 
metric pressure  of  eight  pounds  to  the  square  inch. 

A  **  Coast  Pilot "  of  the  coast  of  Brazil  has  lately  been  pub- 
lished by  the  United  States  Hydrographic  Office,  which  will 
doubtless  be  of  much  service  to  navigators. 

Of  explorations  in  the  Polynesian  regidns  we  have  the  re- 
port'Of  the  expedition  of  Dr.  Bernsteiil  to  the  Moluccas,  and 
of  Meyer,  D'Albertis,  and  McCleur  in  New  Guiliea,  with  no 
specially  important  discoveries  on  their  pai*t,  although  to  or- 
nithologists the  acqtiisition  of  some  new  species  of  birds  of 
paradise  is  an  interesting  fact. 

From  Beccftri,  an  Italian  traveler  in  New  Guinea,  advices 
have  been  received  to  the  date  of  the  27th  of  August,  writ- 
ten at  Tual,  in  the  island  of  Kei  Dulan,  where  he  had  just  ar- 
rived from  the  island  of  Aru.  He  announced  at  that  date  the 
acquisition  of  large  numbers  of  plants,  aboiit  600  specimens 
of  birds,  mostly  in  skins,  and  some  skeletons,  representing 
about  125  species.  He  had  also  sfecured  exhaustive  collec- 
tions in  all  other  branches  of  natural  science,  among  them 
some  interesting  ci*ania. 

Accounts  of  the  journey  of  the  Archimandrite  Palladius, 
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and  that  of  the  Abb£  David,  in  China,  have  been  publish- 
ed, as  well  as  further  details  of  the  explorations  of  Baron 
von  Richtofen.  All  these  constitute  interesting  additions  to 
our  knowledge  of  the  geography  as  well  as  the  geology  and 
natural  history  of  the  great  Asiatic  empire.  Collections  of  the 
Abb6  David,  made  within  the  last  few  yeara,  have  been  rich 
in  remarkable  specimens  of  natural  history ;  and  we  regret  to 
announce  that  all  the  results  of  his  later  labors  in  China 
were  lost  by  the  upsetting  of  the  boat  containing  the  collec- 
tions, on  one  of  the  Chinese  rivers. 

Some  interesting  and  important  geographical  discoveries 
have  been  made  on  the  banks  of  the  Upper  Irtish  by  Messrs. 
Matusoffsky  and  Miroschnichenko,  under  the  direction  of 
Poltoratsky.  In  this  exploration  the  Altai  Mountains  were 
visited,  and  astronomical  positions  and  altitudes  of  various 
towns,  lakes,  and  mountains  ascertained.  Some  of  the  peaks 
of  these  mountains  rise  to  a  height  of  12,000  feet,  or  consid- 
erably above  the  level  of  the  snow-line. 

Palestine  has  during  the  year  been  the  subject  of  several 
investigations,  consisting  especially  in  the  labors  of  the  Brit- 
ish and  American  Exploration  Societies.  By  an  arrangement 
between  the  two  bodies,  the  region  east  of  the  Jordan  and 
the  Dead  Sea  has  been  assigned  especially  to  the  American 
Society,  and  the  report  of  Lieutenant  Steever,  U.  S.  A.,  re- 
cently received  and  published  in  New  York,  contains  grati- 
fying evidence  of  activity.  On  the  19th  of  March  the  expe- 
dition left  Beirout  for  the  plains  of  Moab,  and  a  camp  was 
established  at  Hetbon  for  the  purpose  of  prosecuting  the  tri- 
angulation  and  survey  of  the  country.  In  the  course  of  five 
months  some  six  hundred  square  miles  were  triangulated, 
and  the  details  of  an  accurate  map  on  the  scale  of  one  inch 
to  the  mile  have  been  obtained.  Numerous  sketches  were 
made  by  Professor  Paine  and  his  party  in  the  vicinity  of  the 
camp,  and  many  problems  were  solved  that  have  long  per- 
plexed the  historian.  The  expedition  got  back  to  Beirout  on 
the  17th  of  September,  after  which  Lieutenant  Steever  re- 
turned to  the  United  States,  with  a  view  of  laying  before  the 
committee  the  results  of  his  labors  and  of  securing  the 
means  of  further  research. 

Dr.  Beke,  under  the  impression  that  the  true  position  of 
Mount  Sinai  has  not  been  satisfactorily  established,  and  that 
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the  elevation  supposed  to  be  entitled  to  that  name  is  at  some 
distance  from  it,  after  much  effort,  has  secured  the  means  of 
visiting  the  peninsula  for  the  purpose  of  determining  for  him- 
self this  interesting  fact. 

The  Russian  campaign  during  the  last  summer,  whicli  rcr 
suited  in  the  capture  of  Khiva,  has  also  been  directly  and  in- 
directly the  means  of  important.geographical  discovery,  which 
will  be  presented  in  proper  form  in  due  courae  of  time.  The 
chief  political  result  has  been  the  expansion  of  the  Russian 
sway  over  the  right  bank  of  the  Oxus,  east  of  the  Aral  Riv- 
er. The  region  has  hitherto  been  proverbially  unsafe  for 
travelers;  and  it  is  quite  a  remarkable  fact  that  newspa^ 
per  cori'espondents  write  freely  from  points  where,  a  year 
ago,  they  would  have  ventured  upon  it  at  the  peril  of  their 
lives. 

The  interior  of  Yemen,  in  the  southern  part  of  the  Arabian 
peninsula,  has  been  explored  by  HoUoway,  who  expects  to 
clear  up  many  problems  in  reference  to  the  geograj^hy  of 
the  remon. 

As  usual,  numerous  explorations  have  been  prosecuted  in 
Africa,  but  without  any  very  startling  result,  nothing  at  all 
equal  to  the  discovery  of  Livingstone  in  1872  by  Stanley  be- 
ing recorded.  Livingstone -search  expeditions,  one  under 
Lieutenant  Cameron,  by  way  of  Zanzibar,  and  one  under  Lieu- 
tenant Grandy,  by  way  of  the  Congo,  have  been  heard  of  at 
various  points,  but  nothing  very  important  has  been  devel- 
oped by  their  labors.* 

.  The  French  expedition,  under  Compi^gne  and  Marche,  left 
the  Gaboon  on  the  3d  of  May,  and  arrived  at  the  village  of 
Dbninalonga  on  the  10th  of  June.  After  spending  some 
months  in  the  study  of  the  country,  these  gentlemen  started 
again  on  the  15th  of  October  for  the  upper  part  of  the  Ogowe, 
known  as  the  Okauda. 


*  As  this  Summary  is  passing  through  the  press,  telegraphic  advices  have 
been  received  in  England  from  Zanzibar  announcing  the  death  of  Br.  Liv- 
ingstone in  Lobiser  on  the  15th  of  August  last.  In  this  it  is  stated  that  Liv- 
ingstone died  after  crossing  "  Mars  Les,"  with  water  at  one  time  for  three 
hours  above  his  waist.  Members  of  Lieutenant  Cameron's  party  were  suf- 
fering from  fever  and  ophthalmia,  but  would  await  the  arrival  of  the  remains, 
and  bring  them  to  Ujiji,  whence  they  would  be  conveyed  to  Zanzibar  for 
transfer  to  England. 
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Sir  Samuel  Baker  and  his  wife  have  retained  to  England, 
after  their  long  stay  in  Africa,  which  they  spent  in  the  inter- 
est of  the  Khedive  of  Egypt  for  commercial  and  politieal 
purposes.  The  objects  of  the  expedition  were  suecessfally 
accomplished,  and  a  large  part  of  the  adjacent  African  terri- 
tory was  thoroughly  explored,  and  brought  under  the  domin- 
ion of  the  Khedive. 

The  news  from  Dr.  Nachtigal,  who  has  been  exploring  the 
region  about  Baghirmi  to  the  southeast  of  Lake  Tchad,  is 
not  very  recent. 

A  most  important  enterprise  in  the  way  of  African  research 
was  that  which  was  commenced  in  December,  1873,  by  Dr. 
Gerhard  Rohlfs,  having  for  its  object  the  exploration  of  the 
Lybian  Desert  and  its  oases.  This  is  prosecuted  under  the 
auspices  of  the  Khedive  of  Egypt,  and  is  provided  with  every 
thing  necessary  for  successful  work,  including  a  large  cara- 
van of  camels  carrying  water-tanks,  so  as  to  be  independent 
of  any  other  means  of  water  supply.  Dr.  Rohlfs  is  accom- 
panied by  Dr.  Ascherson,  Dr.  Zittel,  and  other  eminent  Ger- 
man naturalists. 

From  Australia  there  is  little  note  of  results  actually  ac- 
complished, although  we  have  an  interesting  report  of  the 
work  done  by  Mr.  Giles  in  1872. 

In  his  last  African  exploration.  Dr.  Schwein^rth  discovered 
a  river,  believed  to  be  previously  unknown,  and  called  by 
him  the  XJSlle,  and  in  regard  to  which  it  is  still  a  problem 
whether  it  connects  with  the  Scharf,  emptying  into  Lake 
Tchad,  or  with  the  Ogowal,  a  tributary  of  the  Atlantic  Ocean. 
Another  problem  still  unsolved  is  as  to  whether  the  Albert 
Nyanza  connects  or  not  with  the  Tanganyika.  The  Lualaba 
of  Livingstone  is  considered  by  the  German  geographers  to 
be  a  tributary  of  the  Congo,  and  not  of  the  Nile. 

With  a  view  of  settling  these  and  other  interesting  ques- 
tions. Dr.  Bastian,  of  the  Geographical  Society  of  Berlin,  in- 
terested himself  in  the  formation  of  a  new  body,  or  rather  a 
committee  from  the  Geographical  Societies  of  Dresden,  Leip- 
zig, Berlin,  Hamburg,  Frankfort-on-the-Main,  and  Munich, 
which  was  entitled  the  African  Society,  and  having  for  its 
special  object  the  prosecution  of  researches  in  Western  Afri- 
ca, as  the  portion  of  the  continent  where  its  efforts  would  be 
most  productive  of  results.     An  expedition  on  the  part  of 
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this  society  left  for  its  field  of  labor  on  the  dOth  of  May,  un- 
der the  charge  of  Dr.  Panl  GUssfeldt,  of  Berlin,  assisted  by 
Messrs.  Von  Hattorf  and  Gorschen.  One  division,  accompa- 
nied by  Dr.  Bastian,  went  by  way  of  Lisbon  to  Cabinda,  at 
the  mouth  of  the  Congo;  while  GUssfeldt  and  Yon  Hattorf, 
sailing  in  the  NigHtia  for  Sierra  Leone,  were  unfortunately 
wrecked  on  the  passage.  This  took  place,  however,  near  the 
shore,  and  although  the  instruments  were  not  saved,  no  lives 
were  lost.  New  apparatus,  however,  was  promptly  trans- 
mitted to  the  party,  which  duly  started  forth  on  its  mission, 
and  news  of  a  successful  result  to  their  labors  is  shortly  ex- 
pected. 

ANTH^OPQLOaV. 

During  1873  Anthropological  and  Ethnological  studies 
have  been  vigorously  pursued  in  £urope,  and  the  literature 
relatinsc  to  these  sciences  has  received  valuable  additions. 
Darwinism,  e$pecially,  continues  to  be  a  favorite  topic  of  dis- 
cussion, and  essays  in  various  languages,  supporting  or  com* 
bating  that  theory,  are  constantly  leaving  the  press.  Much 
attention  is  paid  to  the  comparison  of  Bkulls,  either  of  vari- 
ous races  of  man,  or  of  those  of  man  and  of  the  higher  ani- 
mals. The  Anthropological  Societies  of  Great  Britain  and 
Ireland,  of  France,  of  Germany  (with,  branch  societies  at  Ber- 
lin,. Stuttgart,  Danzig,  Freiburg,  Hamburg,  Mainz,  Heidel- 
berg, and  Gottingen),  have  continued  their  labors  with  great 
activityi  Concerning  the  Anthropological  Society  of  Great 
Britstin  and  Ireland,  not  long  ago  established  by  a  union  of 
the  Anthropological  and  Ethnological  Societies  of  London^  it 
must  be  mentioned  that  a  separation  again  has  taken  place, 
a  number  of  its  members  having  seceded  and  formed  the 
London  Anthropological  Society.  An  Anthropological  Soci- 
ety has  been  founded  at  Stockholm,  Sweden,  by  the  exertions 
of  Dr.  Gustav  Hetzius,  son  of  the  well-known  anatomist,  An- 
dres Betzius«  The  fii'st  meeting  took  place  on  the  15th  of 
March  of  this  year.  The  next  International  Anthropological 
Congresft  will  be  held  at  Stockholm  in  1874.  The  European 
periodical  publications  relating. to  anthropology,  ethnology, 
etc.,  have  appeared  as  before,  and  contain  a  great  amount  of 
interesting  information. 

Some  of  the  more  important  results  of  practical  research 
ttrehere  given: 
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Additional  traces  of  lacustrine  constructions  have  been 
discovered  by  Mr.  Von  Schab  near  the  Isle  of  Roses  (Rosen- 
insel),  in  Lake  Starenberg,  Bavaria.  Their  existence  was 
pointed  out  in  1864  by  Professors  Von  Siebold  and  Desor, 
Objects  of  stone  and  bronze  have  been  found,  but  none  of 
iron.  Professor  Desor's  view,  that  the  island  in  question  is 
of  artificial  origin,  like  the  crannoges  in  Ireland,  is  not  con- 
firmed by  Mr.  Von  Schab. 

Remains  of  palafittes  also  have  been  pointed  out  in  vari- 
ous mountain  lakes  of  Austria  by  Count  F.  von  Wurmbrarid 
and  Dr.  M.  Much.  The  most  important  of  these  pile-works 
is  situated  in  the  Mondaee  (moon-lake),  near  its  outlet.  It 
covers  an  area  of  3000  square  meters,  and  contains,  on  a 
moderate  calculation,  5000  piles.  Among  the  objects  found 
at  this  place  are  highly  finished  pierced  axes  of  serpentine, 
wedges,  grinding-stones,  and  vessels  of  clay  largely  mixed 
with  calcareous  sand.  The  larger  fabrics  of  clay  are  without 
ornamentation,  but  the  smaller  ones  show  concentric  circles 
and  various  other  geometrical  patterns.  All  this  earthen- 
ware, though  made  without  the  assistance  of  the  turner's 
wheel,  is  distinguished  for  elegance  of  shape.  Of  particular 
interest  are  some  vessels  of  pure  clay,  provided  with  massive 
handles.  They  show  the  unmistakable  traces  of  long  ex- 
posure to  heat,  and  in  one  particles  of  molten  brass  or  copper 
were  found,  a  circumstance  which  proves  that  they,  served 
as  melting-pots.  This  station,  it  is  supposed,  belonged  orig- 
inally to  the  stone  age,  while  its  later  inhabitants  were  ac- 
quainted with  the  use  of  bronze.  The  above-named  gentle- 
men will  continue  their  researches. 

Mr.  Frank  Calvert  claims  to  have  discovered  in  the  vicin- 
ity of  the  Dardanelles  conclusive  evidence  of  the  existence 
of  man  during  the  miocene  period  of  the  tertiary  formation. 
He  says :  "  From  the  face  of  a  cliff  composed  of  strata  of 
that  period,  at  a  geological  depth  of  800  feet,  I  have  myself 
extracted  a  fragment  of  the  joint  of  a  bone  of  either  a  dino- 
therium  or  a  mastodon,  on  the  convex  side  of  which  is  deeply 
incised  the  unmistakable  figure  of  a  horned  quadruped,  with 
arched  neck,  lozenge-shaped  chest,  long  body,  straight  fore- 
legs, and  broad  feet.  There  are  also  traces  of  seven  or  eight 
other  figures,  which,  together  with  the  hindquarters  of  the 
first,  are  nearly  obliterated.    I  have  also  found,  not  far  from 
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the  site  of  the  engraved  bone,  in  different  parts  of  the  same 
cliff,  a  flint  flake  and  some  bones  of  animals,  fractured  longi- 
tudinally, obviously  by  the  hand  of  man,  for  the  purpose  of 
extracting  the  marrow,  according  to  the  practice  of  all  prim- 
itive races.  There  can  be  no  doubt  as  to  the  geological  char- 
acter of  the  formation  from  which  I  disinterred  these  inter- 
esting relics."  It  seems,  however,  that  Mr.  Calvert's  conclo- 
sions  thus  far  have  not  been  generally  accepted ;  doubts  even 
existing  as  to  the  artificial  character  of  the  supposed  engrav- 
ing. 

The  well-known  Matenanx  (second  number,  1873)  contain 
descriptions  and  drawings  (by  Mr.  Alphonse  Baur)  of  a  col- 
lection of  Japanese  arrow-heads  made  of  chalcedony,  jasper, 
and  flint,  which  are  identical  with  those  found  in  this  coun- 
try. These  weapons,  it  is  stated,  are  quite  common  in  the 
island  of  Jesso,  where  they  are  found  in  the  soil  after  heavy 
rains.  They  are  not  used  at  present  in  any  part  of  Japan. 
It  appears,  however,  that  they  were  employed  by  the  ASnos, 
the  primitive  inhabitants  of  Japan,  now  driven  into  the  inte- 
rior. 

Mr.  Louis  Lartet  records  the  discovery  in  Palestine  of  va- 
rious traces  of  a  prehistoric  population,  resembling  in  its  hab- 
its the  reindeer-hunters  who  once  dwelt  in  the  caves  and  un- 
der the  rock-shelters  of  Dordogne.  A  station  near  Mount 
Lebanon  has  furnished  chipped  knives  and  scrapers  of  flint 
perfectly  resembling  those  of  the  south  of  France.  They 
were  associated  with  the  broken  and  calcined  bones  of  ani- 
mals. Implements  of  the  same  character  have  occurred  near 
Bethlehem,  together  with  large  disk-shaped  objects  of  flint 
perfectly  i*esembling  certain  paleolithic  types  of  Europe. 
Dolmens  have  been  noticed  in  various  parts  of  Palestine. 
None  of  the  traces  just  mentioned  are  ascribed  to  the  Jews; 
but  it  is  considei^d  as  probable  that  the  country  was  inhab- 
ited, before  the  arrival  of  the  Hebrews,  by  tribes  who  used 
cbipped-flint  implements  exclusively,  and  by  others  who  were 
in  the  habit  of  erecting,  for  purposes  of  sepulture,  dolmens 
analogous  to  those  of  France  and  Algiers. 

General  Faidherbe  read  before  the  Anthropological  Society 
of  Paris  a  paper  on  the  megalithic  monuments  of  Africa. 
Dolmens  occur  at  Tunis, Con stantine,  Algiers,  and  Tangier; 
but  they  arc  wanting  all  the  distance  between  Algiers  and 
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Tangier.  Light-haired  populations  with  an  European  cast  of 
features  live  in  the  neighborhood  of  the  dolmens^  and  Gen- 
eral Faidherbe  eonsidei^s  it  as  probable  that  these  monuments 
owe  their  origin  to  a  light-haired  race  coming  from  the  north 
of  Europe. 

Mr.  E.  Riviere,  who  is  about  to  publish  a  work  on  the  cel- 
ebrated caves  of  Mentone,  Italy  (where  a  complete  human 
skeleton,  accompanied  by  flint  implements,  skulls,  etc.,  was 
found  in  1872),  continues  his  researches  at  that  place.  Every 
day  he  collects  no  less  than  one  hundred  and  fifty  pieces,  such 
as  bones,  flints,  shells,  and  even  human  remains.  Only  a  short 
time  ago  he  discovered  human  bones  in  juxtaposition  with 
pierced  shells,  and  stag's  teeth,  also  pei^brated  to  serve  as 
ornaments  or  amulets.  According  to  the  latest  accounts, 
he  has  brought  to  light  a  second  human  skeleton,  accom- 
panied by  the  bones  of  the  cave-bear,  cave-hyena,  urus, 
horse,  etc.,  together  with  numerous  implements  of  flint  and 
bone.  No  traces  of  pottery  thus  far  have  been  found  in 
these  caves. 

The  discoveries  of  Dr.  Henry  Schliemann  in  the  plain  of 
Troy,  Asia  Minor,  have  attracted  much  attention.  He  made 
in  the  preceding  year  excavations  north  of  the  village  of  Bu- 
narbashi,  and  to  the  east  of  the  Scamander  River,  which  I'e- 
snlted,  according  to  his  opinion,  in  the  discovery  of  the  site 
of  ancient  Troy.  Whether  or  not  Dr.  Schliemann  has  been 
successful  in  pointing  out  the  place  where  Homer's  renowned 
city  stood,  his  researches  have,  nevertheless,  led  to  impoitant 
results,  disclosing,  as  it  were,  three  different  phases  of  civil- 
ization in  tolerably  distinct  layers  on  the  same  spot.  The 
upper  stratum  contained  no  remains  of  stone  buildings,  wood 
having  doubtless  been  used  in  their  erection.  In  the  next 
were  found  the  ruins  of  dwellings  made  of  sun-burned  bricks, 
together  with  stone  and  copper  implements  and  pottery,  of  a 
character  to  impress  the  explorer  with  the  belief  that  these 
relics  were  left  by  a  people  of  the  Aryan  stock.  The  lowest 
layer.  Anally,  disclosed  massive  masonry,  consisting  of  large 
stone  blocks  joined  with  clay.  Here  were  also  found  the  i-e- 
mains  of  what  Dr.  Schliemann  supposes  to  have  been  a  tower, 
which  was  built  upon  the  natural  rock.  The  pottery  found 
among  these  debris,  which  he  ascribes  to  the  Troyans,  indi- 
cated taste,  and,  in  general,  a  state  of  civilization  far  surpass- 
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lag  that,  of  the  races  who  lefl  their  tokens  in  the  upper 
layers.  From  certain  symbolic  designs  in  the  ornamenta- 
tioa  of  the  pottery,  Dr.  Schliemann  arrives  at  the  conclusion 
that  the  Troyana  were  of  Aryan  origin  like  their  ruder  suc- 
cessoi*& 

.  While  engi^ed  in  excavating  during  the  month  of  July  of 
this  year,  Dr.  Schliemann  came  upon  a  deposit  of  highly  in- 
teresting objects,  namely,  a  flat  copper  article  in  the  shape 
of  a  large  waiter,  probably  a  shield ;  a  copper  kettle  with 
horizontal  handles;  a  large  copper  plate,  upon  which  a  silver 
vase  was  fastened ;  a  copper  vase ;  a  globular  bottle  of  pui'e 
gold, with  zigzag  ornamentation;  silver  vases;  drinking-ves- 
sels  of  gold  and  silver;  a  great  variety  of  silver  and  gold 
ornaments  (finger  and  ear  rings,  bracelets,  diadems,  etc.) ; 
lance^heads  and  knives  of  copper  (bronze?) ;  and  other  inter- 
esting relics.  These  objects  lay  close  together,  as  though 
they  had  been  contained  in  a  wooden  chest.  This  valuable 
find  is  supposed  by  Dr.  SchliemauB  to  constitute  the  treasure 
of  Priamus,  and  to  have  been  lefl  behind  when  the  city  was 
destroyed.  Dr.  Schliemann  is  about  to  publish  (Brockhans, 
Leipzig)  a  work  containing  a  minute  account  of  his  explora- 
tions in  the  "  plain  of  Troy."  This  will  be  accompanied 
with  an  atlas  of  216  photographic  plates. 

Two  important  collections  of  Old  World  ethnology  have 
lately  been  added  to  the  art  ti-easures  of  America,  the  first 
of  them  being  that  obtained  by  General  Di  Cesnola,  U.  S. 
Consul  at.  Cyprus,  on  the  site  of  the  Idalium  and  other  local- 
ities, Sknd  embracing  a  great  variety  of  objects  of  Phoenician, 
Greek,  Roman,  and  other  periods.  Amid  much  competition 
on  the  part  of  foreign  museums^  Mr.  Johnson,  of  New  York, 
took  the  responsibility  of  offering  $50,000  on  behalf  of  the 
Metropolitau  Museum  of  Art  in  New  York;  and  this  propo- 
sition having  been  accepted,  the  collection  was  brought  over 
from  London,  and  is  now  in  the  building  belonging  to  the 
above-mentioned  institution. 

The  second  collection  is  that  of  Egyptian  antiquities  made 
by  Mr.  Hay,  and  for  a  time  on  exhibition  at  the  Crystal  Pal- 
ace in  London,  and  which  was  purchased  by  Mr.  Samuel  A. 
Way,  of  Boston,  .ind  now  on  exhibition  in  the  building  of  the 
Amencan  Athenaeum  in  Boston.  With  these,  and  the  Abbott 
cabinet  of  Egyptian  antiquities  in  possession  of  the  New  York 
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Historical  Society,  America  possesses  a  series  of  illustrations  of 
Egyptian  art  not  surpassed  by  any  European  collection ;  and 
it  is  to  be  hoped  that  in  time  all  other  branches  of  antiquity 
will  be  equally  well  represented  in  America.  The  Peabody 
Museum  in  Cambridge  has  already  a  representation  of  the 
Stone  Age  of  Europe  scarcely  surpassed  by  any  museum  in 
Europe. 

A  second  part  of  the  great  work  of  the  Imperial  Archaeo- 
logical Society  of  St.  Petersburg  upon;  the  antiquities  of 
the  Scy  thia  of  Herodotus  has  lately  been  published,  and  in- 
cludes elaborate  figures  and  descriptions  of  numerous  articles 
obtained  from  the  mounds  in  the  steppes  of  the  Black  Sea.  ' 

The  occurrence  in  various  localities  in  Europe,  always  un- 
der circumstances  indicating  great  antiquity,  of  certain  hu- 
man cranium,  has  been  recorded  in  the  earlier  volumes  of  the 
A7mual  Becord;  and  M.  Quatrefages,  in  a  recent  memoir, 
considers  these  as  representing  a  peculiar  type,  which  he  calls 
the  Canstadt  race,  and  including  several  well-known  skulls, 
such  as  the  Neanderthal,  Engis,  Nagy  Kap,  and  othere. 
The  peculiarity  of  these  specimens  consists  in  enormous 
frontal  sinuses  and  other  characteristic  features. 

The  interest  of  Biblical  scholars  and  ethnologists  has  been 
greatly  excited  by  the  publication  of  the  translation  of  an 
Assyrian  tablet,  as  rendered  by  Mr.  Henry  Smith,  of  the  Brit- 
ish Museum,  this  giving  a  circumstantial  account  of  the  del- 
uge, which,  though  differing  somewhat  in  details  from  the 
Mosaic  account,  exhibits  sufficient  similitude  to  indicate  a 
common  origin.  The  tablet  containing  this  account,  as  con- 
tained in  the  British  Museum,  is  quite  imperfect ;  but  during 
a  recent  visit  to  ancient  Assyria,  for  the  purpose  of  further 
exploration,  Mr.  Smith  was  so  fortunate  as  to  discover  the 
remaining  fragment,  by  which  he  is  now  enabled  to  complete 
the  history. 

A  contribution  to  the  early  history  of  man  consists  iii  the 
discovery  of  his  remains  in  the  bone  breccia  of  Corsica,  asso- 
ciated with  the  bones  of  Lagomys  and  other  sub-arctic  ani- 
mals, proving  conclusively  that  at  the  time  when  these  re- 
mains were  embedded  the  climate  of  the  country  was  very 
different  from  that  which  prevails  at  present,  and  belonging 
rather  to  the  post-glacial  period,  and  corresponding  probably 
to  that  of  the  reindeer  period  in  France. 
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A  very  important  contribution  to  the  question  of  the  an- 
tiquity of  man  in  Europe  is  furnished  by  the  result  of  recent 
explorations  in  the  Settle  bone-cave  in  Yorkshire,  where  a 
fragment  of  bone  unmistakably  human  was  found,  under  cir- 
cumstances proving  that  it  must  have  been  deposited  dur- 
ing the  glacial  period. 

Anthropological  research  has  been  prosecuted  in  America 
during  the  year  with  much  zeal,  and  new  pages  are  continu- 
ally laid  bare  in  reference  to  the  history  of  man  on  the  Amer- 
ican continent.  Mounds  have  been  opened,  graves  emptied 
of  their  contents,  and  shell-heaps — especially  those  of  Ore- 
gon and  California — have  been  investigated  with  unusually 
rich  results.  Some  very  remarkable  remains  of  implements 
and  other  objects  have  been  disinten*ed  in  Washington 
Territory,  Oregon,  and  California.  Mr.  Dall  has  brought 
from  the  Aleutian  Islands  large  numbers  of  prehistoric  ob- 
jects found  buried  in  the  caves  of  Unalashka  and  elsewhere. 
The  explorations  of  Professor  Powell  in  Colorado,  in  contin- 
uation of  those  of  previous  years,  have  furnished  an  exhaust- 
ive representation  of  illustrations  of  the  habits  and  character- 
istics of  the  Utes,  embracing  dresses,  ornaments,  implements, 
utensils,  weapons  of  war  and  the  chase,  etc.  A  most  inter- 
esting discovery  has  been  made  by  Professor  Kerr,  of  North 
Carolina,  of  ancient  mica  mines  in  the  western  part  of  that 
state.  The  existence  of  mica  in  the  mounds  of  the  West  has 
long  been  an  interesting  fact,  but  without  any  explanation 
of  the  source  whence  this  was  derived.  According  to  Pro- 
fessor Kerr,  the  aboriginal  excavations  for  mica  are  very  nu- 
merous in  North  Carolina,  and  were  made  on  a  large  scale; 
and  there  seems  to  be  no  reasonable  doubt  that  from  them 
were  obtained  the  plates  of  mica  found  among  the  remains 
of  so  many  of  the  early  nations  of  North  America. 

The  expedition  of  the  Polaris^  and  that  of  the  vessels  which 
went  in  search  of  her,  have  also. furnished  some  interesting 
objects,  including  many  remains  of  implements  of  modem  or- 
igin ;  but  a  more  special  result  was  the  discovery  in  Polaris 
Bay,  latitude  81°  34',  of  Esquimau  sledge  runners,  and  oth- 
er articles ;  as  also  the  remains  of  stone  houses,  showing  that 
these  people  lived  that  distance  to  the  north,  and  probably 
still  farther. 

4* 
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ZOOLOGY. 

The  year  has  been  characterized  by  the  appearance  of 
several  works  of  great  importance  that  tend  to  revolutionize, 
in  a  degree,  the  science  oi  Zoology^  and  that  evidence  the  flow 
of  a  counter-current  in  the  ordinary  channels  of  zoological 
thought.  .  Much  of  this  tendency  is  undoubtedly  due  to  the 
influence  of  Darwin's  writings,  and  much  to  improved  meth- 
ods of  reseai^h  in  studying  the  tissues  of  animals,  and  in  cut- 
ting and  staining  sections  of  the  soft-bodied  creatures,  such 
as  worms,  and  the  eggs  of  the  lower  animals,  as  well  as  the 
embryos  of  the  vertebrate  animals. 

The  influence  of  Mr.  Darwin's  work  is  noticeable  in  the  en- 
tirely new  path  by  which  naturalists  approach  the  study  of 
the  instinct  or  mental  nature  of  animals.  The  key-note  to 
the  subject  is  that  the  instincts  of  animals  are  the  result  or 
sum  of  inherited  habits ;-  i.  6.,  that  the  present  mental  or  in- 
stinctive processes  of  animals  are  the  result  of  a  slow  growth, 
through  many  generations,  of  what  were  originally  quite  sim- 
ple mental  acts.  More  is,  perhaps,  being  done  in  the  way  of 
observation  and  experiment  than  ever  before,  and  we  would 
refer  the  reader  to  numerous  articles  in  Nature^  hj  Mr.  Dai> 
win,  Mr,  Spalding,  and  others,  on  this  interesting  subject. 

In  the  physiology  of  the  lower  animals,  the  brilliant  re- 
searches of  Professor  A.  M.  Mayer  on  the  sense  of  hearing  in 
insects  will  receive  mudi  attention,  while  the  studies  of  M. 
Simon  on  the  blind  insects  inhabiting  European  caves  beara 
on  the  subject  of  the  sense  of  sight.  M.G.  Pouchet  concludes 
from  his  experiments  on  the  influence  of  light  on  certain  dip^ 
terons  larvsB  wanting  external  organs  of  sight,  that  dipter- 
ous larv8B  generally  perceive  not  only  light,  but  also  appre- 
ciate the  direction  whence  the  light  comes. 

The  anatomy  of  the  brains  of  ceitain  quadrupeds  has  been 
studied  by  Professor  B.  G.  Wilder,  while  the  physiology  or 
topography  of  the  different  mental  ti*aits  in  man  has  received 
attention  from  Fritsch,  Hitzig,  Jackson,  and  Ferrier ;  and 
from  their  researches  some  are  led  to  think  that  we  may  ulti- 
mately be  able  to  assign  the  various  mental  faculties  to  defi- 
nite portions  of  the  brain. 

The  vexed  question  of  spontaneous  generation  has,  since 
the  appearance  of  Bastian's  "  Beginnings  of  Life,"  been  suf- 
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fered  to  remain  at  I'est,  only  to  be. revived  by  several  English 
writers,  who  dispute  several  alleged  facts  stated  by  Bastian, 
and  Mr.  £.  Bay  Lankester  seems  quite  positive  that  Mr.  Bas- 
tian. is  incorrect  ia  several  of  his  observations.  In  this  con- 
nection ceitain  observations  published  in  the  Monthly  Mi- 
crowopical  Journal  have  some  significance.  Messrs.  Dallin- 
gei*  .^nd  Drysdale  studied  a  cercomonad,  or  infusorial  being, 
with  an  oval  body,  and  provided  with  two.  actively  moving 
flag^la,  or  lash-like  filaments,  at  one  end.  This  was  the  ma- 
ture form;  whUe  other  formB,  some  differing  in  size  and 
shape,  and  with  one  flagellum  at  each  end,  others  amoeboid, 
with  or  without  a  flagellum,  and  stiirothers  cyst- like,  and 
smooth  and  globular,  occurred.  All  these  forms  were  found 
to  be  phases  in  the  life  of  the  original  cercomonad.  The  spo- 
rules  discharged  by  these  encysted  forms  of  this  infnsorian 
were  only  visible  with  a-j^th  objective,  and  a  magnifying  pow- 
er of  2.500  diametera.  '^  The  development  of  these  granules 
was  now  watched  with  the  greatest  care.  In  six  hours  they 
bad  increased  to  a  decidedly  perceptible  degree,  though  still 
far  smaller  than  the  minute  and  familiar  Bacterium  termo  of 
Gobn ;  an  hour  or  two  later  they  began  to  reassume  an  oval 
shape ;  in  nine  houi*s  from  the  first  they  had  become  rather 
larger  than  J?,  termo^  and  had  become  flagellate,  and  begun 
to  move  ft*eely ;  the  bodies  became  vacuolate,  and  in  some- 
thing less  than  twelve  hours  the  normal  parent  form  was  as- 
sumed. This  history  was  traced  carefully  and  repeatedly, 
and  with  unvarying  results.  The  effects  of  heat  and  desicca- 
tion were  also  tried ;  and  it  was  found  that,  although  drying 
slowly  upon  a  glass  slide  and  exposure  to  a  dry  heat  of  121^ 
C.  entirely  destroyed  all  the  adult  forms,  yet,  after  moisten- 
ing again  with  distilled  water,  and  watching  the  field  for  some 
hours,  growing  points  were  in  some  instances  discovered  ex- 
actly resembling  an  early  stage  of  the  developing  sporules, 
which  points  matui*ed  into  the  flagellate  state.  Further  ex- 
periments demonstrated  that  a  heat,  without  dryness,  of  66° 
G.  destroys  all  the  adult  forms,  while  young  monads  appear 
and  develop  in  an  infusion  which  has  been  heated  to  12'7° 
C,  suggesting  that  the  sporales  ai'e  uninjured  by  a  tempera- 
ture which  is  destructive  to  the  adult."  Dr.  Ward,  in  review- 
ing this  article  in  the  Americarh  Naturalist^  observes  "  that 
after  this  history — whose  importance,  if  vei-ified  by  subse^ 
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quent  observation,  can  scarcely  be  overestimated — b,  history 
of  a  monad  multiplying  by  subdivision,  reproducing  by  con- 
jugation (a  true  sexual  reproduction  of  an  extremely  simple 
type),  and  actually  seen  to  develop  from  sporules  invisible 
under  the  powers  usually  employed  in  sudi  investigations, 
and  indestructible  by  heat  which  is  fatal  to  the  adult  forms, 
it  seems  almost  a  waste  of  time  to  read  of  experiments  with 
boiled  infusions  in  sealed  flasks,  and  .we  are  i-ather  inclined 
to  wait  patiently  until  Powell  and  Lealand  or  Tolles,  or  some 
one  else,  shall  give  us  a  lens  capable  of  reading  the  life-his^ 
tory,  whatever  it  may  be,  of  Bacteria  and  Vitriones." 

An  excellent  paper  has  appeai*ed  in  the  Quarterly  Jbiemal 
of  Microscopical  Science. onthat  other  muchragitated  subject. 
Protoplasm^  entitled  *'  Cell  Theories,"  by  Dr.  Cleland.  It  is 
evident,  from  his  review  'o£  the  works  of  Strieker,  Beale,  and 
Bennett,  that  'Hhe  protoplasmic  element  has  assumed  an  enor- 
mous importance,  casting  the  nucleus  into  the  shade,  while 
the  reign  of  cell-walls  has  come  to  an  end.  altogether."  In 
other  words,  it  is  not  the  cell,  but  the  "nitrogeiious  substance 
of  an  albuminoid  character ".  which  is  of  importance.  But 
yet  to  speak  of  life  as  a  property  of  protoplasm,  as  Huxley 
does,  is  in  his  opinion  untrue.  This  substance  is  variable  in 
appearance  and  behavior,  as  is  well  illustrated  by  Heiden- 
hain's  observations  on  the  differeaces  in  both  salivary  and 
gastric  secreting  corpuscles  in  states  of  activity  and  i^est. 
"How,  then,"  asks  Dr.  Cleland, " shall  we  say  that  in  its  dif- 
ferent conditions  the  material  which  constitutes  the  mass^of 
such  corpuscles  is  one  and  the  same  chemical  substance?  We 
shall,  indeed,  take  a  very  imperfect  view  of  the  living  units 
to  which  an  unhappy  chance  has  given  the  unfortunate  name 
of  cells,  if  we  say  that  because  neither  cell-wall  noriiuclens 
is  an  essential  element,  therefore  life  is  a  property  of  proto- 
plasm." 

That  it  is  impossible  for  naturalists  to  tell  the  difference 
between  the  lowest  animals  and  the  lowest  plants  seems 
agreed  upon.  Haeckel  has  even,  as  others  before  him  had 
done,  referred  such  forms  to.  a  distinct  kingdom  in  nature.  The 
last  essential  diflerence  thought  to  exist  between  animals  and 
plants  of  the  lowest  order  was,  perhaps,  removed  by  Profess- 
or Draper,  who  shows  that  plants,  as  well  as  animals,  exhale 
carbonic  acid.     His  iarticle  was  published  in  18 i?2.     During 
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the  past. year  an  interesting  series  of  articles  by  Claude  Ber- 
nard have  appeared  in  Hevue  des  Caurs  Scieiitifique^  on  the 
phenomena  of  life  common  to  animals  and  vegetables.  He 
contends  that  ^'a  fundamental  conception  dominates  general 
physiology — that  of  the  unity  of  nutrition  in  all  living  be- 
ings." 

M.  Felix  Plateau  continues  his  interesting  physico-chemi- 
cal investigations  upon  the  aquatic  articulates,  particularly 
the  insects.  Having  previously  experimented  on  the  causes 
of  the  death  of  the  fresh-water  Articulata  in  sea-water,  and  of 
the  marine  Articulata  in  fresh  water,  in  the  second  part  of  his 
investigations  he  takes  up  three  other  interesting  questions: 
First,  he  details  certain  experiments  on  the  time  during 
which  the  aquatic  Articulata  can  remain  in  the  water  with- 
out coming  to  the  surface  to  breathe.  He  finds  that  teiTes- 
trial  Coleoptera  (beetles)  resist  complete  submersion  during  a 
very  long  time,  *.  e.,  for  three  to  four  days.  It  seems  that 
swimming  aquatic  Coleoptera  and  Hemiptera,  far  from  pre- 
senting a  greater  resistance  to  asphyxia  by  submersion,  are 
no  better  endowed  in  this  respect  than  terrestrial  insects,  and 
even  perish  in  most  cases  much  more  rapidly.  ■  The  cause  of 
this  unexpected  inferiority  of  the  aquatic  insects  seems  to 
consist  exclusively  in  their  greater  activity  in  the  water,  and, 
consequently,. in  a  more  rapid  expenditure  of  oxygen.  .  Sec- 
ondly, he  finds  that  aquatic  Articulata  can  exist  for  an  in- 
definite-, piariod  in  water,  kept  by  means  of  melting  ice  at  a 
temperature  of  32°  Fahr.  But  if  the  same  insects  are  placed 
in  ice  at  32"^,  they  die  within  less  than  half  an  hour.  The 
primainp".- cause  of  rapid  death  when  Articulata  are  fixed  in 
ice  seems  to  be  the  absolute  privation  of  movement,  and  the 
consequent  absorption  of  the  corporear  heat,  without  any 
possible  restitution.  Thirdly,  he  has  endeavored  to  ascertain 
the  highest  tempei-ature  which  our  fresh-water  insects,  Arach- 
nida  and  Crustacea,  can  endure— in  other  words,  what  is  the 
temperature  of  the  hottest  water  in  which  they:  can  live. 
He  finds  that  it  is  between  92"^  and  115"^  Fahr.  These 
temperatures,  he  remarks,  coiTespond  with  those  of  a  cer- 
tain number  of  known  thermal  springs,  in  the  waters  of 
which  we  may  meet  with  articulate  animals,  wherever  the 
salts  or  gases  in  isolntion  have  no  injurious  action  upon  them. 
Finally,  he  finds  that  the  highest  temperature  that  aquatic 
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animals,  whether  vertebrate,  articulate,  or  moUuseous,  are  able 
to  support,  probably  does  not  exceed  115®  Fahr. 

Of  kindi-ed  interest  are  the  results  of  the  studies  of  Pro* 
fessor  Moebius  on  the  lower  animals  of  the  Baltic.  By  far 
the  greater  number  of  the  Invertebrata  of  the  Baltic  are  also 
inhabitants  of  the  North  Atlantic  Ocean.  Of  many  of  them 
we  know  that  they  ai^  spread  into  the  icy  Polar  Sea,  and  as 
far  as  the  African  coast.  With  regard  to  the  sheltbearmg 
moUusca,  this  has  been  demonstrated  in  detail  in  the  woric 
entitled  ^^  Fauna  of  the  Bay  of  KieL''  This  wide  distribution 
of  the  Baltic  animals,  their  ability  to  live  in  warm,  temper- 
ate,  and  cold  seas,  becomes  intelligible  when  we  have  made 
ourselves  acquainted  with  the  temperature  which  they  have 
to  endure  in  the  Baltic.  In  the  physico-chemical  section  of 
this  report,  it  is  shown  by  a  table  (xxxii.),  founded  upon  three 
years^  observation  by  Dr.  H.  A.  Meyer,  that  the  differences 
of  temperature  in  the  superficial  layer  of  the  waters  of  the 
bay  rose  to  14.9^-20®  (=26,8° -36®  Fahr.),  attained  18.8°- 
17.3°  (=:23.9°-6L14°  Fahr.)  at  five  fathoms,  and  even  at  a 
depth  of  16  fathoms  atill  amounted  to  9.2°- 12.2°  (==16.56° 
-21.96°  Fahr.)..  In  all  the  strata  of  the  water,  even  in  the 
deepest,  at  the  cold  season,  the  animals  of  the  Baltic  have  to 
endure  a  temperature  which  sinks  to  the  freezing-point  of 
salt  water,  thcmfore  below  zero  (=32°  Fahr.).  In  summer 
and  autumn,  on  the  contrary,  they  are  exposed  to  a  pretty 
high  temperature.  The  different  temperatures  which  the  in^ 
dividuals  of  a  species  experience  in  the  CQut*8e  of  a  year  in 
the  Baltic  are  undergone  at  the  same  time  by  other  individu* 
als  of  the  same  specieb  which  live  in  the  Mediterranean,  the 
North  Sea,  and  the  North  Polar  Sea.  The  Baltic  contains 
ofdy  a  selection  of  such  Atlantic  and  polar  animals  as  are 
capable  of  supporting  great  differences  of  temperature.  For 
this  i*eason  they  may  be  called  eurythermal  animals,  in  con-* 
tradistinction  to  those  animals  which  thrive  only  in  warm,  or 
cold  and  tolerably  constant  temperatures,  such  as  the  trop- 
ical and  exclusively  arctic  marine  animals,  both  of  which 
may  on  this  account  be  denominated  stenothermal  animals. 

All  the  marine  animals  of  the  Baltic  have,  further,  the  fac- 
ulty of  living  in  sea-water  containing  a  variable  amount  of 
salt ;  those  Baltic  animals  which  also  occur  in  the  MediteiTa* 
nean  can  bear  a  larger  amount  of  salt  than  the  Atlantic 
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Ocean  contains.  This  faculty  of  the  Baltic  animals  is  by  no 
means  indicated  by  calling  them  brackish-water  animals ;  on 
the  contrary,  this  expression  carries  onr  thoughts  away  from 
one  of  their  most  remarkable  peculiarities ;  for  animals  which 
can  live  not  only  in  5%A%,  but  also  in  strongly  salt  water, 
are  not  brackish-water,  but  euryhaline  animals. 

A  very  perfectly  euryhaline  animal  is  HydrobiaalvcB.  This 
shell  becomes  developed  in  the  slightly  salt  water  near  Goth- 
land to  the  same  size  as  in  more  than  normally  salt  lakes  on 
the  shore  of  the  North  Sea.  He  then  concludes  that  because 
the  Baltic  animals  are  eurythermal  and  euryhaline,  they  are 
therefore  capable  of  living  both  at  small  and  great  depths, 
and  of  maintaining  their  ground  throughout  long  geological 
periods. 

An  interesting  physiological  fact  has  been  discovered  by 
Professor  Schneider,  who  finds  that  in  the  young  or  arnmo^ 
ccetea  stage  of  the  Lamprey  eel,  the  thyroid  gland  performs 
its  functions  during  4i  long  period  of  life,  and  exists  in  a  highly 
developed  form.  This  is  a  remarkable  fact,  and  is  the  only 
case  known  of  the  gland's  per^rming  its  function  after  the 
young  vertebrate  has  passed  beyond  its  embryonic  life.  But 
what  this  function  is,  Schneider  does  not  state.  It  is  well 
known  that  the  thyroid  gland  is  an  embryonic  organ,  probar 
bly,  like  the  suprarenal  capsule,  of  use  to  the  embryo,  but, 
with  the  exception  of  the  larval  Petr&myzon^  or  Lamprey, 
of  no  use  to  the  vertebrate  animal  after  it  is  born. 

The  singular  mode  of  respiration  in  certain  lizards,  the 
PsammodvomiSy  has  engaged  the  attention  of  M.  J.  JuUien. 
He  states  that  these  animals  do  not  swallow  the  air  like  the 
BatracMans  (toads  and  frogs),  but  when  they  respire,  certain 
muscular  bundles  traversing  the  lungs  contract  (as  the  heart 
itself  would  do),  the  air  is  expelled,  and  after  the  contraction 
re-enters  the  lungs  by  virtue  of  the  elasticity  of  the  thorax, 
aided  no  doubt  by  the  elevator  muscles  of  the  ribs.  When, 
he  says,  we  observe  one  of  these  lizards  breathing,  the  long- 
est respiratory  period  is  that  of  expiration,  followed  imme- 
diately by  a  sudden  inspiration.  When  a  mammal  respires, 
the  contrary  is  the  case— a  long  inspiration  precedes  a  short- 
er expiration.  The  respiration  of  these  lizards  therefore,  in 
his  view,  differs  profoundly,  both  from  an  anatomical  and  a 
physiological  point  of  view,  from  that  of  Mammalia  and 
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Birds.  It  belongs  to  an  intermediate  type,  which  must  take 
its  place  below  that  of  the  two  classes  just  mentioned,  and 
above  that  of  the  Batrachians. 

Some  observations  on  the  mode  of  walking  of  the  Arma- 
dillos have  been  made  by  Mr.  Bartlett,  of  the  London  Zo- 
ological Gardens.  He  observes  that  two  species  of  ChoeUh 
phractus  walk  on  the  tips  of  their  toes,  like  species  of  ^enu- 
ni8j  while  certain  other  forms,  as  EuphracttLs^  a  member  of 
the  same  family,  and  three  species  of  another  family,  the 
Tatu8iad(By  walk  on  the  palms  of  the  forefeet,  with  the  claws 
spread  out,  and  the  tips  elevated  from  the  soil. 

Of  the  physiological  laws  governing  the  size  of  the  indi- 
vidual, we  know  comparatively  little.  The  matter  may  be 
approached  by  a  study  of  the  changes  in  size  and  weight  of 
insects  while  passing  through  their  metamorphoses,  for  virt- 
ually the  larva  of  an  insect  is  a  different  animal  from  the 
pupa  or  chrysalis,  differing  anatomically  and  in  its  habits; 
so  with  the  imago  or  adult,  as  compared  with  the  chrysalis. 
The  experiments  of  the  distinguished  English  anatomist  and 
physiologist,  Newport,  had  shown  that  in  the  pupal  state  res- 
piration still  goes  on,  though  to  a  diminished  extent,  so  that 
the  carbonic  acid  and  water  excreted  by  the  pupa,  being  un- 
compensated by  food,  must  be  a  dead  loss  of  matter  to  the 
insect.  As  preliminary  to  the  study  of  this  subject,  Mr. 
Meldola  has  published  in  the  Annals  and  Magazine  of  Nat- 
tiral  History  an  article  in  which  he  confirms  Newport's  state- 
ment that  there  is  a  loss  of  substance  in  the  pupal  state.  He 
also  finds  that  this  loss  is  different  in  amount  in  individuals 
of  the  same  species  exposed  to  the  same  temperature,  and 
that  it  is  less  in  amount  than  that  occurring  in  the  same 
species  in  the  perfect  state  or  in  a  dead  pupa  by  desiccation — 
the  comparisons  extending  in  all  cases  over  equal  periods  of 
time.  They  prove  also,  he  adds,  what  is  far  more  important 
to  our  present  inquiry,  that  the  variation  in  loss  is  sufficient 
in  amount  to  lead  us  to  expect  the  size,  or  at  least  the  specific 
gravity,  of  the  imago  to  be  sensibly  influenced  by  it. 

Of  kindred  interest  are  certain  inquiries  which  occasionally 
come  up  as  to  the  mode  of  production  of  sex.  It  is  evident 
that  the  origin  of  sex,  as  that  of  species,  is  in  some  way  de- 
pendent on  physical  laws.  Mrs.  Treat  and  Mr.  Riley  dis- 
cuss the  subject  in  the  American  Naturalist     The  former 
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thinks  that  Bex  is  determined  by  differences  in  the  amoant 
of  food,  and  states  her  belief  that  by  starving  caterpillars, 
males  are  the  result.  The  editors  of  the  same  journal,  and 
also  Mr.  Riley,  state  the  well-known  fact  that  the  sex  of  in- 
sects is  known  to  be  determined  when  or  very  soon  after  the 
insect  leaves  the  egg^  and  that  the  sexes  ai*e  probably  deter- 
mined at  the  time  of  conception. 

The  subject  of  embryology,  always  of  great  interest  to  the 
philosophical  naturalist,  has  acquired  a  new  value  in  the 
light  of  the  theory  of  descent.  The  essential  point  of  in- 
quiry now  engaging  the  attention  of  embryologists,  and  for 
which  we  are  especially  indebted  to  the  Russians  and  Ger- 
mans, is  as  to  the  primaiy  number  of  germinal  layers  of  cells 
in  the  embryo,  and  whether  the  germs  of  all  animals  are 
alike  at  first.  The  exti'eme  difiiculty  of  these  studies  may 
be  imagined.  By  making  transverse  sections  of  eggs  hard- 
ened by  alcohol  and  various  chemical  substances,  and  by 
the  use  of  different  chemical  reagents,  we  have,  however, 
been  able  to  advance  in  a  wonderful  degree  the  study  of  the 
earliest  changes  in  the  germ  of  the  articulates,  moUusca,  and 
especially  the  vertebi-ates,  while  the  minute  eggs  and  em- 
bryos of  the  lower  animals  afford  by  their  transparency  op- 
tical sections.  Of  almost  startling  interest  are  the  results  of 
Miklucho  Macleay  and  Haeckel's  studies  on  the  embryology 
of  the  sponges.  They  show  that  the  germs  resemble  the 
young  of  certain  radiates,  and  are  made  up  of  two  layers  of 
cells.  This,  while  proving  that  the  sponges  are  animals  com- 
parable in  structure  with  certain  low  radiate  animals,  such 
as  the  hydra  (they  even  regard  them  as  homologous  in  struct- 
ure with  the  radiates),  shows  that  the  view  of  Carter,  Lie- 
berkfihn,  and  James  Clark,  that  they  are  compound  infusoria, 
is  no  longer  tenable.  In  fact,  Haeckel  insists  that  the  sponges 
are  not  Protozoa.  But  it  also  seems  that  the  '^  gastrula,''  or 
free  swimming-  germ  of  the  sponge,  is  homologous  with  the 
"  plannla,''  or  free  swimming  germ  of  the  acalephs.  Haeckel, 
from  the  closeness  of  the  homologies  which  he  claims  to  exist 
between  the  adult  sponges  and  acalephs,  places  them  together 
in  the  zoophytes.  He  claims  that  the  famous  "gei^-layer" 
theory  which  Huxley,  in  1849,  and  afterward  the  distinguish- 
ed Russian  embryologist,  Kowalevsky,  npplied  to  the  inver- 
tebrates as  well  as  vertebrates,  also  applies  to  the  sponges. 
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Thus  the  gei*ms  of  all  animals  (the  amceba  and  infusoria  exf 
eepted)  are  alike,  consisting  of  a  sac  composed  of  two  layers 
of  cells.  The  theory  he  derives  from  this  fact,  is  stated  under 
the  head  of  Zoology  in  this  Record. 

Among  the  papera  of  interest  which  have  appeared  during 
the  year  on  the  embryology  of  the  lower  animals,  is  an  article 
by  E.  Ray  Lankester  in  the  Aivnaia  and  Magazine  ofJVatttnd 
JSiston/y  being  zoological  observations  made  at  Dohm^s  Zoo- 
logical Station  at  Naples.  In  this  paper  he  shows  that  certain 
mollusks  originiate  the  same  as  in  the  worms  and  vertebrates, 
i,  e.y  from  two  primitive  layers  of  cells;  and  that,  as  shown  by 
Kowalev^y  in  other  mollusks,  there  is  an  invagination  or  in- 
pushing  of  these  cells  at  one  pole,  just  as  in  Ampkioama^  the 
lowest  vertebrate.  He  also  agrees  that  the  whole  animal  se- 
ries above  the  Protozoa  agree  in  possessing  these  two  primi- 
tive layers  at  one  time  of  their  development. 

The  embryology  of  the  spiders  is  discussed  at  length,  with 
many  drawings  in  illustration,  by  M.  Balbiani  in  the  Annales 
des  Seiences  NatureUes. 

An  important  paper  on  the  embryology  of  the  bony  fishes, 
from  a.  study  of  the  brook  trout,  is  published  by  Di%  Oellaeher 
in  Siebold  &  KoUiker's  Journai  of  Scientific  Zoology ^vthW^ 
there  ai*e  seveml  short  but  important  papers  by  F.  M.  Bal- 
four, in  the  Quarterly  Journal  of  Microscopical  Scienee^  on 
the  development  of  the  layers  of  the  blastoderm  of  the  hen's 
egg — an  important  contribution  to  the  germ-layer  theory; 
also  an  illustrated  paper  by  the  same  author  on  the  disap- 
pearance of  the  primitive  groove  in  the  embryo  chick,  and  a 
very  interesting  illustrated  paper  on  the  development  of  the 
blood-vessels  in  the  chick. 

Before  turning  to  what  has  been  done  in  systematic  zo^ 
ology  during  the  year,  we  may  briefly  notice  the  establish- 
ment of  biological  institutions,  which,  either  aid  zoologists 
in  developing  our  knowledge  of  structural  and  systematic 
zoology,  and  of  the  geographical  distribution  of  animals,  or 
which  combine  original  research  with  educational  advantages 
of  a  high  order.  Such  are  the  Zoological  Station  founded  at 
Naples  by  Dr.  Anton  Dohrn,  the  Anderson  School  of  Natural 
History  at  Penikese  Island,  in  Buzzard's  Bay,  and  the  United 
States  Fish  Commission,  which  has  its  head-quarters  at  dif- 
ferent points  along  the  coast  of  the  Northern  Atlantic  States. 
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The  Zoological  Station  at  Kaples  is  designed  for  advanced 
students  of  different  countries.  They  are  provided  with  ta- 
bles, and  have  access  to  the  immense  material  dredged  in  the 
Bay  of  Naples,  so  rich  in  marine  life.  The  animals  are  pre- 
served alive  iq  large  aquaria,  water  flowing. through  them  in 
pipeis  leading  from  the  sea.  The  facilities  thus  afforded  are 
Tery  great,  while  the  effect  of  having  scientists  of  various 
nationalities  working  side  by  side  will  have  an  important 
effect  in  harmonizing  their  results.  No  lectures  are  given, 
and. the  institution  is  not  designed  to  be  directly  educational. 

The  idea  of  the  Anderson  School  of  Natural  History,  so 
named  from  Mr.  John  Anderson,  the  founder,  was  undoubt- 
edly suggested  by  the  Naples  Zoological  Station.  The  sug- 
gestion was  first  made  by  Professor  N.  S.  Shaler,  who  planned 
out  a  school  for  sea-side  instruction,  and  had  obtained  the  use 
of  a  building  at  Nantucket.  Obliged,  however,  to  go  to 
£nrope  for  his  health,  Professor  Agassiz,  then  just  returned 
from  the  JSassier  expedition,  went  on  with  the  plan,  which 
was  changed  through  the  instrumentality  of  Mr.  Anderson. 
The  school  became  the  educational  branch  of  the  Museum 
of  Comparative  Zoology  at  Cambridge*  Laboratories  were 
erected,  fifty  students,  mostly  college  professors  and  normal 
school  teachers,  accommodated,  who  were  taught  to  observe 
for  themselves.  The  nature  of  the  course  of  instruction  was 
such  as  was  introduced  by  the  late  Professor  Agassiz  into 
this  country,  ». «.,  the  study  of  zoology  from  the  specimens, 
and  not  from  books.  They  thus  learned  the  art  of  observing 
for  themselves,  gaining  an  insight  into  the  modes  and  diffi- 
culties of  research,  and  obtaining  some  idea  of  the  vast  extent 
of  the  field  of  biology.  Besides  the  laboratory  instruction, 
and  frequent  dredging  excursions  in  the  yacht  Sprite^  lect- 
ures on  surface  geology,  glacial  phenomena,  the  embryology 
and  structure  of  vertebrates  and  articulates,  physiology, 
physical  geography,  on  the  microscope  and  its  construction, 
with  practical  lessons  in  its  use,  and  other  subjects,  were 
given  by  Profesaoi*s  Agassiz,  Guyot,  Wilder,  Brewer,  Pack- 
ard, and  others.  It  is  stated  that  Mr.  Alexander  Agassiz 
succeeds  his  father  as  director  of  the  school. 

The  United  States  Fish  Commissioner,  Professor  Baird, 
during  the  past  summer  had  his  head-quarters  at  Peak's 
Island,  in  Portland  harbor.    He  was  assisted  by  Professor 
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Verrill,  of  Yale  College,  Dr.  A.  S.  Packard,  of  Salem,  and 
other  specialists.  Immense  collections  of  animals  Yfeve 
dredged,  many  new  to  science,  and  much  practical  informa- 
tion relating  to  the  food  of  fishes  obtained,  aside  from  the 
more  immediate  objects  of  the  Commission.  Many  natu- 
ralists, mostly  professors  of  colleges,  availed  themselves  of 
the  great  advantages  presented  by  this  school  of  science,  us 
it  practically  is,  and  the  effect  of  the  Commission  upon  the 
educational  intei*ests  of  the  country  will  be  widely  felt. 

Coming  now  to  the  lowest  organisms,  we  would  advert  to 
a  memoir  laid  before  the  Berlin  Academy,  in  which  the  ven- 
erable Ehrenberg  gives  the  results  of  his  microscopical  studies 
since  1836.  He  intimates  that  the  distribution  of  warm  and 
cold  currents  is  now  beginning  to  be  understood,  while  the 
dispersion  and  relative  abundance  of  deep-sea  life,  and  the 
formation  of  silicious  and  calcareous  ooze  and  muds,  need 
much  more  study.  We  know  not,  he  says,  what  forms  of 
being,  minute  or  gigantic,  exist  throughout  the  abyssal 
depths.  The  abundant  occurrence  of  Peridinia  in  the  flints 
of  the  deep-sea  chalk,  as  well  as  the  living  luminous  animals 
on  the  ocean's  surface,  and  even  at  the  deep  bottom  off  Florida, 
point  to  a  possibly  periodic  and  even  permanent  strong  light 
in  those  depths,  enabling  the  creatures  of  the  great  deep  to 
have  the  use  of  their  visual  organs. 

Our  knowledge  of  the  Sponges  has  been  greatly  advanced 
by  the  great  work  of  Haeckel  on  the  Calcareous  Sponges,  in 
three  octavo  volumes,  and  also  by  the  papers  of  Carter,  Sars, 
Wyville  Thomson  of  the  GhaUenger^  and  others.  Several 
new  and  interesting  forms  have  been  obtained  by  the  United 
States  Fish  Commission  in  deep  water  off  the  coast  of  Maine, 
among  them  the  glass-sponge,  or  Hyalonema  longissimum  of 
Sars,  heretofore  found  only  in  deep  water  off  Norway. 

It  is  well  known  that  certain  sponges  by  boring  into  shells 
absorb  their  substance,  and  cause  them  to  rapidly  disinte- 
grate, until  the  shell  is  destroyed.  Such  is,  for  example, 
Cliona  celata  of  the  English  coast,  which  attacks  the  oyster 
shell,  and,  after  having  absorbed  the  whole  valve,  grows  into 
a  shapeless  mass.  Another  sponge,  JBialichondria  suberea, 
Johnst.,  is  a  species  which  attacks  univalve  shells,  but  often 
retains  more  or  less  of  the  outward  form  of  the  shell,  and 
almost  always  that  of  the  internal  cavity ;  for  a  hermit  crab 
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generally  inhabits  the  latter,  and  so  prevents  the  sponge 
from  encroaching  in  this  direction.  Mr.  H.  J.  Carter  finds 
{Annals  and  Mag.  of  Nat  Hist,^  Jan.)  that  the  flexible  polyp, 
Sydrax^tinia  echinata^  has  the  power  of  transforming  the 
calcareous  shell  on  which  it  may  be  growing  into  its  own 
horn-like  frame. 

Among  the  sponges  thus  far  obtained  by  the  British  ex- 
ploring vessel  GhaUengery  under  Professor  Wy  ville  Thomson, 
is  a  Yenus'  Flower-basket,  or  JSupkcteUay  from  off  the  coast 
of  Portugal,  which  it  is  impossible  to  distinguish  from  the 
MiplecteUa  aspergillum  of  the  Philippines. 

A  valuable  contribution  to  the  subject  of  the  develop- 
i^nt  of  the  coral  polyp  has  been  published  by  M.Lacaze-Du- 
thiera  in  his  new  Archives  de  Zoologie  eospMmentale,  He 
confirms  the  statements  of  Dana  that  though  polyps  are  true 
radiates,  still  they  have  something  of  the  antero-posterior  (or 
head-and-tail)  polarity,  with  also  the  right  and  left,  which  is 
eminently  characteristic  of  the  animal  type.  Still  later  he 
has  communicated  to  the  French  Academy  further  researches 
on  the  coral  polyps.  He  finds  that  the  primary  calcareous 
particles  are  deposited  in  the  internal  layers  of  the  walls  of 
the  body,  ^.  €.,  in  the  endoderm.  He  studied  it  on  the  coast  of 
Algeria ;  and  in  localities  where,  as  he  writes.  Professor  Car- 
penter found  nothing,  he  has  discovered  several  new  generic 
types  of  corals. 

It  appears  that  the  late  Professor  Sars,  from  a  posthumous 
work  on  the  animals  of  Norway,  edited  by  his  son,  had  de- 
tected on  the  coast  of  NorVvay  a  species  of  the  coral  Mopsea, 
which  he  calls  M.  borealis.  Before  this  the  genus  was  sup- 
posed to  be  exclusively  tropical,  none  having  been  found  be- 
fore north  of  the  Mediterranean  Sea  and  Florida.  Another 
coral,  which  occurs  in  the  arctic  fauna  of  the  Gulf  of  Maine, 
is  the  DeUocyathus  AgassiziiyVFhiQh.  was  found  about  twenty 
miles  east  of  Cape  Cod  by  the  United  States  Fish  Commission. 
It  has  heretofore  been  known  to  exist  only  in  deep  water  off 
Florida.  A  Fungia-like  coral,  named  by  Sars  Fungiacythus 
JragiliSyhsis  been  found  at  great  depths  off  the  coast  of  Nor- 
way. It  belongs  to  the  free  cup  corals,  of  which  there  are 
now  few  living  representatives,  and  those  confined  to  the 
tropical  seas. 

Among  the  discoveries  of  the  United  States  Fish  Commis- 
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sion  is  that  of  a  svLnd-star^  Af7iphiura  Otteri  of  Ljungmann, 
which  occurred  off  Cape  Cod  in  company  with  the  DeUo- 
cyathus.  It  has  heretofore  only  heen  obtained  in  650  fathoms 
off  the  coast  of  Portugal  by  the  Swedish  naturalists  on  the 
corvette  Jasephine. 

The  sea-urchins,  or  Echini^  have  been  monographed  by  Mr. 
Alexander  Agassiz  in  a  splendidly  printed  and  illustrated 
work,  of  which  two  volumes  have  appeared  dniing  the  yeai\ 
The  work,  which  will  be  a  classic  in  zoology,  already  contains 
over  fifty  plates,  some  of  them  heliotypes  and  Woodburytypes. 
As  the  author  visited  all  the  European  museums,  and  consult- 
ed the  types  in  them,  while  his  work  is  based  on  the  unrivaled 
collections  in  the  Museum  of  Comparative  Zoology,  the  wo^ 
must  for  a  long  time  remain  the  standai^  authority  on  this 
subject.  M.  A.  F.  Marion  publishes  a  note  on  the  hybrids 
which  he  obtained  by  artificial  impregnation  between  two 
soa-urchins,  Sphcerechinies  breviq)ino8as  and  Toxopneustts  li" 
vidus.  He  only  succeeded  in  rearing  the  Pluteus  form  of 
larva,  as  it  is  impossible  to  carry  these  delicate  organisms 
further  along  in  their  development. 

The  literatui^  of  the  MoUusca  has  been  extended  by  the 
usual  number  of  special  papers  on  shell-fish,  though  we  do 
not  recall  any  of  special  value  relative  to  their  development, 
except  some  brief  notes  by  E.  Ray  Lankester,  and  one  or  two 
othera.  Professor  Morse,  in  his  paper  on  the  "  Systematic  Po- 
sition of  Brachiopods,''  in  a  note  i*eviews  what  has  been  said 
regarding  the  affinities  of  DenicUium,  the  tooth  shell,  and 
suggests  that  they  bear  some  relations  to  the  Tetrabranchiate 
Cephalopods  ^^  in  the  numerous  and  retractile  tentacles,  the 
dorsal  turn  of  the  shell,  and  the  strict  identity  between  a 
peculiar  bilateral  cartilaginous  body  which  occurs  in  the 
head  of  DerUalium  as  well  as  in  the  head  of  JVautiltes  pompi- 
liu8,^^  A  large  beak  of  a  Cephalopod,  indioating  that  the  ani- 
mal must  have  been  between  twenty  and  thirty  feet  long, 
and  found  in  the  North  Atlantic,  is  figured  and  noticed  by 
Dr.  Packard  in  the  American  Naturalist,  This  colossal  cuttle- 
fish is  referred  by  Steenstrup  to  ArchiteiUhis  difx,  Mr.  W. 
H.  Dall  contributes  a  note  to  the  same  journal  on  colos- 
sal Octopi  in  the  Pacific.  But  the  actual  occurrence  of  an 
immense  squid  on  the  coast  of  Newfoundland*  has  been 
stated  by  Mr.  Alexander  Murray,  of  the  Canadian  Geological 
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Survey.  Some  fiBhermen  cut  off  tbe  arm  of  a  squid,  and 
afterward  found  the  animal  dead  on  the  shore.  The  total 
length  of  the  body  is  seven  feet,  and  its  ciroumference  five. 
Around  the  head  are  eight  lai-ge  arms,  each  six  or  seven  feet 
in  length,  the  largest  nine  inches  in  circumference.  Besides 
these  were  two  longer  tentacles,  each  twenty -four  feet  in 
length.  Mr.  Murray,  in  a  letter  to  the  late  Professor  Agassiz, 
published  in  the  American  NaturaUsty  states  that  individuals 
measured  by  fishermen  on  the  coast  of  Labrador  measured  in 
one  case  eighty,  and  in  another  ninety  feet  in  length. 

Great  activity  has  been  manifested  by  naturalists  in  fur- 
thering our  knowledge  of  the  structure  and  relationship  of 
the  worms,  among  which  are  now  included  by  some  natural- 
ists the  JPo^zoa  as  well  as  Brachiopoda.  Among  the  former, 
a  most  i*emarkable  form  has  been  described  by  Professor  M. 
Sars  under  the  name  oi Mhabdopleura  mirabUis,  Though  the 
genns  was  first  described  by  the  English  naturalist  Allman, 
Sars  and  his  son  have,  from  a  study  of  the  living  animal,  im- 
proved greatly  Allman's  first  description.  It  is  a  small  creep- 
ing "moss-animal,"  which  at  intervals  sends  up  tubes  in  which 
the  individuals  live.  These  individuals  difier  in  nearly  all 
their  essential  points  from  the  ordinary  Polyzoa,  so  much  so 
that  they  can  with  difficulty  be  referi'ed  to  the  class  of  Poly- 
zoa. First,  he  says,  they  have  no  "endocyst,"  or  mantle, 
which  all  other  Polyzoa  have.  Having  no  mantle,  with  no 
muscles  fi^r  the  retraction  of  the  animal  within  its  tube,  it  is 
in  this  way  allied  to  the  Hydroid  polyp.  Retraction  is  effect- 
ed by  a.  conti-actile  cord,  at  the  end  of  which  the  animal  is 
suspended.  It  is  thus,  he  concludes,  intermediate  between 
the  Hydrcaoa  and  Polyzoa,  or  forms  a  transition  from  one  to 
the  othen  The  RhdMopleura  is,  he  continues,  as  quoted  by 
his  son,  G.  O^  Sars,  undoubtedly,  like  many  other  animals 
which  at  present  inhabit  the  greater  depths  of  the  sea,  "  a 
'oery  old  forrn^  which  in  its  organization  has  still  retained 
several  features  from  the  time  when  the  animal  type  that  we 
call  Polyzoa  first  developed  itself  from  a  lower  type."  Thus, 
be  says,  and  it  seems  that  Sars  was  an  evolutionist,  unlike 
many  of  his  fellow  Scandinavian  zoologists,  the  questions  re- 
garding the  position  of  this  animal  can  only  be  "properly 
answered  through  the  medium  of  the  Darwinian  theory." 
In  his  view,  the  Polyzoa  in  the  earliest  primordial  times  (for 
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fossil  remains  of  them  are  found  in  the  lowest  Silurian  forma- 
tions) were  developed  from  the  Hydrbid  polyps  by  transmuta- 
tion. "  We  have  in  the  Rhahdophura  manifestly  such  a  form 
of  Polyzoa  in  course  of  developuient  out  of  a  form  of  Hydro- 
zoa."  Finally  he  calls  attention  to  the  interesting  fact  that 
the  crown  of  tentacles  of  this  animal  is  like  that  of  most 
fresh-water  Polyzoa,  and  in  this  respect  is  higher  than  the 
marine  forms.  "  It  is,  however,  possible,"  he  says, "  that  the 
first  is  properly  the  original  foim,  from  which  the  latter  has 
subsequently  arisen."  The  fresh  waters  appear,  as  Haeckel 
lately  has  remarked,  to  contain  the  direct  descendants  of  some 
of  the  eldest  animal  forms  which,  by  reason  of  the  less  compli- 
cated accidents  of  the  fresh  waters,  have  often  in  the  "  strug- 
gle for  life"  only  slightly  altered  their  original  more  simple 
structure ;  as,  for  instance,  among  the  Coelenterates,  the  J9y- 
dra;  among  the  Khizopods,  the  ActinophrySy  Gromia^  and 
the  shell-less  JRadiolaria  lately  discovered  by  Focke ;  among 
the  fish,  the  Ganoida^  etc.  The  deep-sea  Polyzoa  dredged 
by  Pourtali^s  off  Florida  have  been  described  by  Professor 
Smitt  in  the  Swedish  Transactions. 

Turning  now  to  Professor  Morse's  work  on  the  "  Systemat- 
ic Position  of  the  Brachiopods,"  we  meet  with  the  iconoclas- 
tic statement  that  "the  Brachiopoda  are  true  worms,  with 
possibly  some  affinities  to  the  Crustacea,  and  that  they  have 
no  relations  to  the  MoUusca,  save  what  many  other  worms 
may  possess  in  common  with  them."  He  not  only  regards 
them  as.  worms,  but  as  belonging  to  the  highest  division  of 
them,  the  Chsetopods,  represented  by  the  marine  forms,  such 
as  Nereis^  Amphitrite^  Sdbdla^  and  less  perfectly  by  the  com-r 
mpn  earthworm.  He  regards  the  Brachiopods  as  a  synthetic 
or  comprehensive  type,  saying  that  "  while  we  do  not  find 
them  in  all  their  characters  resembling  any  one  group  of 
worms,  I  have  endeavored  to  show  that  all  their  features,  to 
a  greater  or  less  degree,  are  shared  by  one  or  the  othex*  of 
the  various  groups  of  the  Vermes,  with  one  or  two  features 
shared  by  the  Arthropods."  In  his  belief  the  ancient  Chaeto- 
pod  worms  culminated  in  two  parallel  lines,  on  the  one  hand 
in  the  Brachiopods,  and  on  the  other  in  the  fixed  and  highly 
cephalized  Chaetopods.  The  divergence  of  the  Brachiopods 
having  been  attained  in  more  ancient  times,  a  few  degraded 
features  are  yet  retained,  whose  relationships  we  find  in  the 
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lower  Vermes;  while  from  their  later  divergence  the  fixed 
and  cephalized  Annelides  are  more  closely  allied  to  the  pres- 
ent free  Chsetopods.  The  facts,  whatever  some  may  think  of 
the  author's  conclusions,  are  mostly  new,  and  presented  by 
the  author  with  great  skill  and  interest,  while  many  natural- 
ists will  believe  that  Professor  Morse  has  demonstrated  the 
worm-like  nature  of  these  animals.  A  second  memoir,  in 
quarto,  on  the  embryology  of  our  common  Brachiopod,  the 
Terebratulinayhsis  subsequently  appeared  in  the  "Memoirs  of 
the  Boston  Society  of  Natural  History,"  which  goes  to  con- 
firm the  worm  origin  of  these  animals.  Brief  papers  relating 
to  the  classification  of  the  Brachiopods  have  been  published 
by  Professors  King  and  Gill,  and  Mr.  Dall. 

Further  contributions  to  the  minute  anatomy  of  the  Tcenicey 
or  tape-worms,  have  been  made  by  Dr.  Nitsche,  and  appear 
in  Siebold  <fc  KoUiker's  celebrated  journal,  while  a  resume 
of  Dr.  Krabbe's  work  on  the  tape-worms  of  birds  appears  in 
Gervais'  Journal  de  Zoologie.  It  seems  by  his  account  that 
more  than  half  of  the  known  species  of  these  Cestoid  worms 
inhabit  birds ;  the  number  of  known  species  of  Cestoids 
amounting  to  over  300.  The  tape- worms  are  naturally  more 
abundant  in  the  aquatic  birds,  which  prey  on  fish,  than  the 
land  birds,  while  they  are  less  abundant  in  the  birds  of  prey 
and  the  graminivorous  birds,  which  is  the  more  remarkable  be- 
cause they  especially  favor  the  carnivorous  mammals.  While 
KUchenmeister  has  found  that  the  Cysticefixus  of  the  slug 
{Liniax)  transforms  into  the  Tcenia  of  the  common  European 
sandpiper,  Dr.  Krabbe  has  found  that  the  young  of  the  Tcenia 
of  the  heron  is  an  animal  found  in  the  tench,  and  described 
under  a  different  name  by  Nordmaun.  Dr.  Cauvet  contrib- 
utes a  notice  of  the  Tcenia  {T.  mediocanellata)  so  abundant  in 
the  French  army  in  Algeria. 

Further  observations  have  been  made  on  the  singular  met-, 
amoi-phoses  and  habits  of  the  Trematode  worms.  O.  von 
Linstow  decides  that  there  must  be  two  modes  of  transport 
of  the  young  Distomum,  or  Cercaria-form,  into  the  bodies  of 
fishes.  In  the  first  case  the  fish  eats  a  snail  {Paludina)  con- 
taining encysted  Cercarice;  the  Cercarioe  are  set  free  by  the 
digestion  of  the  cysts,  and  attain  their  sexual  state  in  the  in- 
testine of  the  fish.  In  the  second  case  the  fish  {Acerina  cer- 
nua)  eats' a  molhisk  containing  free  Cercarice,  or  else  these 
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larvae  pass  directly  into  the  fish.  They  pierce  the  intestine, 
and  encyst  themselves  on  the  outside  of  the  wall  of  that 
organ.  During  their  courae  through  the  intestine  they  in- 
crease in  size,  because  they  find  suitable  nourishment  there. 
Further  remarks  on  this  subject  may  be  found  in  the  transla- 
tion of  the  article  in  the  Annals  and  Magazine  of  Natural 
History, 

Coming  to  the  higher  worms,  we  have  the  beautiful  and 
elaborate  work  of  the  late  Professor  Claparede,  which  has 
been  noticed  in  its  place  farther  on  in  the  Hecord. 

The  most  important  works  of  the  year  on  Crustacea  are 
those  of  Alphonse  Milne-Edwards  and  Professor  Owen,  on 
the  anatomy  of  the  king-crab,  and  by  Professor  S.  I.  Smith 
on  the  metamoi*phosis  of  the  American  lobster.  The  blind 
Crustacea  have  been  described  by  A.  S.  Packard,  Jr.,  from 
caves  in  Indiana.  The  ChaUenger  party  have  dredged  from 
the  depths  of  the  Atlantic  several  interesting  Decapod 
Crustacea,  especially  those  allied  to  Astacus^  and  among 
the  lower  Crustacea  a  gigantic  Amphipod  allied  to  the  pe- 
lagic forms  Hyperia  and  Phronima.  The  eyes  of  this  an- 
imal are  very  remarkable,  extending  as  two  enormous  fa- 
ceted lobes  on  all  the  anterior  part  of  the  body,  like  the 
eyes  o^^glina  among  the  Trilobites.  The  Cyami^  or  whale- 
lice,  have  been  revised  by  Dr.  Ltitken,  and  new  species  de- 
scribed by  him  and  Mr.  Dall.  The  naked  barnacles,  or  Mhi- 
zocephala^  have  been  studied  by  M.  Girard  from  a  develop- 
mental and  anatomical  point  of  view.  M.  Hesse  has  con- 
tinued his  accounts  of  the  Copepods  and  other  Crustacea 
from  the  coast  of  France,  and  Mr.  Brady  his  notices  of  En- 
glish Entomostraca. 

The  literature  of  Entomology^  always  so  extensive  com- 
pared with  that  of  other  departments  of  natural  history, 
shows  that  special  students  have  been  as  busy  as  ever,  while 
soveral  papers  of  much  general  interest  have  appeared  dur- 
'  \g  the  year.  Numerous  descriptive  papers  from  the  hands 
f  Le  Conte,  Scudder,  Grote,  Thomas,  Hagen,  Henry  Edwards, 
i.'resson,  Riley,  Packard,  and  others,  refer  to  American  forms ; 
while  notes  and  papers  relative  to  the  habits  of  insects  may 
be  found  in  the  Canadian  Entomologist^  and  in  the  state  en- 
tomological reports  of  Riley,  Le  Baron,  and  Packard,  for  the 
states  of  Missouri,  Illinois,  and  Massachusetts  respectively ; 
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and  the  reports  of  Mr.T.  Glover  in  the  monthly  agricaltaral 
reports.  The  largest  general  work  that  has  appeared  is  a 
quarto  volume  on  the  Grasshoppers  (Acri/dii),  by  Rev.  Cyras 
Thomas,  fonning  a  part  of  the  volume  on  Zoology  of  Hay- 
den's  "  Geological  Survey  of  the  Territories."  The  first  work 
on  insects  piinted  in  Califoiiiia  is  a  credit  to  California  sci- 
ence. It  is  a  serial  work  on  California  Moths,  by  Mr.  Stretch, 
illustrated  by  plates  executed  in  San  Francisco.  Many  new 
Coleoptera  and  systematic  notices  of  different  families  have 
been  published  by  Dra.Le  Conte  and  Home,  and  Mr.  Crotch. 
The  Mexican  Ichneumons  have  been  described  by  Mr.  Cres- 
son,  and  new  moths  described  by  Messrs.  Grote  and  Packard. 
A  work  of  great  practical  use,  especially  to  those  situated  away 
from  scientific  libraries,  is  an  "Annual  Record  of  Progress  in 
Entomology  in  America,"  published  by  the  Peabody  Acad- 
emy of  Science,  and  sustained  by  the  leading  entomologists 
of  the  United  States.  It  contains  all  the  references  to  pa- 
pers and  notes  relating  in  any  way  to  the  insects  of  this 
country.  Important  works  published  in  Europe  on  the  in- 
sects of  N'orth  America  are  Loew's  description  of  our  Dip- 
tera,  and  Zeller's  work  on  our  moths,  particularly  those  found 
in  Texas.  Mr.  Scudder  has  published  an  elaborate  paper 
on  the  fossil  Myriopods  of  Nova  Scotia  discovered  by  Dr. 
Dawson.  The  Smithsonian  Institution  has  published  a  valu- 
able pamphlet  of  instructions  for  collecting  insects,  prepared 
by  Dr.  A.  S.  Packard. 

As  regards  the  Arachnida  (mites  and  spiders),  several  pa- 
pers have  appeared  on  the  mites.  M.  Megnin  discovers  that 
a  species  of  Hypopiu  is  but  an  immature  stage  of  the  genus 
Tyroglyphus^  of  which  the  sugar  and  cheese  mites  are  famil- 
iar examples.  Among  the  eleven  species  of  Mypopus  de- 
scribed by  Dufour,  he  recognizes  six,  which  he  does  not  doubt 
are  the  early  stages  of  different  mites.  An  important  paper 
on  cave-bearing  spiders  and  their  allies  has  appeared  from 
the  pen  of  M.  Simon,  and  a  fellow-countryman  of  his  has  de- 
scribed a  number  of  new  cave  beetles  from  Southern  Europe. 

No  important  paper  on  the  embryology  of  the  higher  in- 
sects has  appeared  during  the  year.  A  notice  of  a  so-called 
"hypermetamorphosis"  in  a  common  May-fly  of  France  {Pa- 
Ungenia  virgo)  has  been  contributed  by  M.  Joly.  He  has  as- 
certained that  its  larva,  when  just  hatched,  has  no  visible 
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nervous  system,  no  circulatory  apparatus,  and  no  organs  of 
respiration.  In  this  and  other  respects  he  confirms  the  state- 
ment of  Lubbock,  who  studied  similar  stages  of  Chloeon^ 
though  in  a  more  thorough  and  philosophical  spirit  than  Joly. 

Some  new  observations  of  Dr.  Bertkau  on  the  respiratory 
organs  of  the  spiders  confirm  Leuckart's  statement  that  the 
different  aerial  organs  coexist  in  these  animals,  one  set  of  or- 
gans being  lung-like,  formed  by  the  modification  of  tracbesB, 
while  the  true  tracheae  also  supply  the  blood  with  air.  He 
establishes  the  fact  that  the  spiders  {Araneina)  have  four 
stigmata,  of  which  the  two  anterior  are  situated  at  the  ante- 
rior part  of  the  abdomen.  The  two  others  are  placed  either 
immediately  behind  these  or  farther  back,  at  the  extremity 
of  the  abdomen.  In  this  latter  case  they  unite  to  form  a  fis- 
sure in  the  median  line.  The  first  pair  of  stigmata  always 
leads  to  "  lungs ;"  the  second  to  "lungs"  (in  MygcUe)^  or,  more 
frequently,  to  tracheae.  When  the  second  pair  of  stigmata 
is  anterior,  the  tracheae  to  which  they  correspond  always  pre- 
sent two  principal  trunks — one  directed  forward,  furnishing 
trachean  tubes  to  the  cephalo-thorax  {Dyadera  and  Segestria), 
while  the  other  passes  backward  and  supplies  the  abdomen. 
When  the  second  pair  of  stigmata  is  situated  at  the  extrem- 
ity of  the  abdomen,  and  the  two  trunks  must  necessarily  go 
forward,  it  is  the  external  one  which  corresponds  to  the  pos- 
terior trunk  of  Dyadera  and  Segeatria. 

Another  contribution  to  the  subject  of  phosphorejscence  in 
animals  is.  afforded  by  the  studies  of  Robin  and  Laboulb^ne 
on  the  phosphorescent  organs  of  the  Cucuyo  beetle,  or  fire- 
fly of  Cuba.  They  examined  males  alone.  It  is  well  known 
that  two  luminous  eye-like  spots  occur  on  the  prothorax,  and 
a  third  on  the  under  side  between  the  thorax  and  abdomen. 
Under  the  transparent  spots  on  the  thorax  is  a  mass  of  fat 
in  connection  with  tracheae  and  fine  nerves,  and  the  same 
kind  of  phosphorescent  organ,  as  the  fatty  body  permeated 
with  nerves  and  tracheae  may  be  called,  was  found  in  the 
base  of  the  abdomen.  On  removing  these  organs  from  the 
body  of  the  living  insect,  they  shone  brilliantly  for  some 
minutes.  ■  The  authors  confirm  the  statements  of  Brown  and 
Linnaeus  that  the  insect  produces  its  light  at  will;  and  the 
former  ask  whether  the  voluntary  freeing  of  the  matter  pro- 
duced relatively  to  the  rest  of  the  substance  of  the  cells  con- 
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sists  in  an  intercellular  oozing  out  of  the  exudation,  or  wheth- 
er it  takes  place  in  the  cells  themselves  ?  They  can  say  noth- 
ing precise  on  this  point;  but  the  principle  which  renders  lu- 
minous for  several  minutes  the  substance  of  broken  cells  acts 
like  noctUucine^  a  phosphorescent  coagulable  azotized  {azot^) 
principle  obtained  by  Phipson  in  1871  from,  the  luminous 
mucus  of  certain  Scolopendrce,  fishes,  etc. 

The  Vertebrate  animals  of  our  country  have  been  noticed 
in  various  papers  by  Messrs.  Leidy,  Marsh,  Cope,  Gill,  Put- 
nam, Coues,  Allen,  Baird,  Ridgway,  Merriam,  and  othera; 
while  the  fossil  forms  have  been  described  by  Leidy  and  Cope 
in  extensive  and  fully  illustrated  works  published  by  Hay- 
den's  Survey  of  the  Territories.  The  fossils  of  Europe  and 
other  countries  have  been  studied  by  a  number  of  naturalists, 
including  Professor  Owen,  A.  Milne-Edwards,  Gervais,  Capel- 
lini,  and  othera.  Foremost  among  the  important  discoveries 
is  that  of  a  type  of  a  new  sub-class  of  birds,  having  teeth,  the 
OdorUomUliea  of  Marsh.  A  large  number  of  remarkable 
forms,  some  serving  as  intermediate  links  between  orders 
and  sub-orders  of  vertebrates,  have  been  discovered  by  Messrs. 
Marsh  and  Cope  in  the  Rocky  Mountain  tertiary  and  creta- 
ceous rocks.  These  authors  have  published  important  pa- 
peiss  on  the  gigantic  mammals  called  ^hbasileus^  etc.  The 
splendid  monograph  of  Professor  Leidy  on  the  extinct  ver- 
tebi'ate  fauna  of  the  West  is  one  of  the  products  of  Hayden's 
Survey  of  the  Territories.  The  same  author  has  also  written 
on  the  extinct  mammals  of  California,  on  fossil  vertebrates 
from  the  miocene  rocks  of  Virginia,  and  fossil  fishes  from 
Wyoming  Territory.  Professor  Marsh  has  during  the  past 
season  made  very  extensive  private  collections  of  vertebrate 
fossils  in  the  far  West.  Among  a  large  number  of  new  mam- 
mals obtained  by  Mr.  Cope  in  the  Hay  den  explorations  in 
the  "bad  lands"  of  Colorado  are  a  series  of  horned  species 
related  to  the  rhinoceros,  but  possessing  some  features  resem- 
bling the  elephant.  They  stood  high  on  the  legs  and  had 
short  feet,  bnt  possessed  osseous  horns  in  pairs  on  different 
parts  of  the  head.  One  of  the  largest  species  {Miobasileus 
ophrym)  had  a  huge  horn  over  each  eye,  while  another  had 
one  on  each  side  of  the  nose,  and  more  than  a  foot  in  length, 
resembling  those  on  the  back  part  of  the  head  of  the  ox,  etc. 
A  third  one,  of  larger  size  than  the  last,  had  rudimental  horns 
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on  the  nose.  Still  another  was  about  as  large  as  the  elephant. 
Its  cheek-bones  were  enormously  expanded^  and  its  horns 
were  flat.  A  fifth  had  triangular  horns,  turned  outward.  The 
four  last  species  have  been  placed  in  the  new  genus  Symho- 
rodon.  Among  a  number  of  remains  of  fossil  vertebrates 
from  the  phosphate  beds  of  the  French  eocene  formation  are 
those  of  a  Lemurian  monkey,  called  by  the  discoverer,  M. 
Delfortrie,  Paloeolemur,  He  also  thinks  that  these  low  mon- 
keys were  characteristic  animals  of  the  Paris  basin.  M.  Ger- 
vais  thinks  that  this  French  Lemur  is  allied  rather  to  the 
living  forms  of  Indo-Africa,  or  OcUago,  than  the  forms  found 
in  Madagascar. 

The  Mshes  have  engaged  the  attention  of  Dr.  Gtlnther,  Mr. 
Putnam,  and  others.  A  new  ganoid  has  been  discovered  in 
Russia,  allied  to  an  American  form.  Mr.  Putnam  has  pub- 
lished a  paper  on  the  species  of  Liparia^  and  of  Jfyxine  and 
BdeUoitoma^  and  found  that  the  species  of  Myxine  have  a 
great  geographical  range.  The  Amphioxus  has  been  studied 
afresh  by  Dr.  Stieda,  of  Dorpat.  This  animal,  the  lowest  ver- 
tebrate, is  cosmopolitan  in  its  distribution.  He  finds  that 
the  male  and  female  Lancelet  can  not  be  externally  distin- 
guished from  each  other,  but  a  microscopical  examination  set- 
tles the  question  at  once,  and  Owen's  suggestion  that  this 
animal  may  prove  to  be  the  larva  of  some  larger  unknown 
fish  is  rendered  impossible.  That,  however,  a  fish  called  Lep- 
tocephalua^  which  presents  many  signs  of  immaturity,  such  as 
a  very  imperfect  skeleton,  the  vertebral  column  being  repre- 
sented only  by  a  dorsal  cord  and  some  membranous  parts, 
and  other  characters  of  such  a  nature  as  to  lead  Kolliker  to 
regard  it  as  the  type  of  a  separate  order — that  this  is  the 
young  of  some  well-known  higher  fishes  has  for  some  time 
been  supposed  by  ichthyologists.  Indeed,  Professor  Gill 
has  for  a  long  time  seen  in  it  a  very  young  Conger,  M.  Da- 
reste  following  him  in  this  view.  Both  this  and  the  Lepto- 
cephalus  have  a  swimming-bladder,  in  i-elation  with  some 
red  bodies,  and  in  other  respects  the  Leptocephalus  seems 
the  young  of  the  Conger-eel.  They  also  think  that  the  other 
so-called  species  of  Leptocephalus  are  immature  forms.  An 
important  illustrated  memoir  on  the  scales,  and  a  short  pa- 
per on  the  structure  and  development  of  the  fins  of  the 
bony  fishes,  have  been  published  by  M.  Baudelot,  in  Lacaze« 
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Dathiei*s'  Archives  (April,  1873) ;  while  Gervais'  Journal  de 
Zoologie  contains  an  abstract  of  the  Italian  anatomist's  (Dr. 
Leone  de  Sanctis)  paper  on  the  embryonic  development  of 
the  electrical  organs  of  the  Torpedo.  He  finds  that  they 
are  developed  from  the  "middle"  embryonic  layer  of  cells 
of  embryologists.  They  arise  from  the  subcutaneous  con- 
nective tissue.  This  median  layer  furnishes  the  abundant 
nervous  tissue  of  the  peripheral  nerves,  which  forms  the  es- 
sential part  of  the  organ. 

A  number  of  faunal  lists  and  notes  on  the  habits  of  JSirds 
have  appeared  in  the  American  Naturalist^  and  the  valuable 
work  of  Dr.  E.  Coues,  entitled  "A  Key  to  the  Birds  of  North 
America,"  will  for  a  long  time  to  come  remain  the  most  com- 
pact manual  of  American  ornithology  that  the  student  can 

procure. 

BOTANY. 

In  the  field  oi  Botany  the  English  systematic  botanists 
have  been  especially  busy.  The  most  important  of  their 
works  has  been  a  continuation  of  the  "  Genera  Piantarum," 
by  Bentham  and  Hooker  (devoted  mainly  to  the  large  and 
difficult  orders  Huhiacece  and  Compositoe)y  and  the  cognate 
article  upon  the  classification,  history,  and  geographical  dis- 
tribution of  the  latter  order,  by  Mr.  George  Bentham,  in  the 
Journal  of  the  Linnaean  Society.  The  elaboration  of  the 
JRiihiaceoe  was  done  by  Dr.  J.  D.  Hooker,  that  of  the  Com- 
positor by  Mr.  Bentham,  who  has  followed  a  system  of  classi- 
fication differing  widely  in  some  respects  from  that  of  De 
CandoUe  and  other  botanists,  with  a  large  reduction  in  the 
number  of  genera.  In  his  later  article,  he  explains  at  length 
the  principles  of  the  arrangement  adopted  by  him,  discusses 
the  relative  value  of  the  characters  that  have  been  relied 
upon  for  distinguishing  tribes  and  genera,  and  considers  the 
conjectural  history  of  the  order,  as  deducible  from  its  pres- 
ent geographical  distribution,  which  is  given  with  full  detail. 
Several  of  the  new  genera  and  species  of  the  "  Genera  Pian- 
tarum" are  illustrated  by  Dr.  Hooker  in  an  issue  of  his 
"  Icones  Piantarum." 

Mr.Bentham's  anniversary  address  as  president  of  the  Lin- 
naean Society  was,  like  his  previous  ones,  a  i)rod action  of 
great  interest  and  value,  and  is  occupied  in  large  part  by  the 
question  of  the  gymnosperray  of  conifers  and  their  allies, 
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with  reference  to  the  recent  conclusions  of  Professor  Stras- 
barger,  of  Jena,  and  the  attendant  question  of  the  derivative 
origin  of  forms  and  organs.  The  same  diligent  worker  has 
also  published  during  the  year  a  sixth  volume  of  the  "  Flora 
Australiensis,"  including  the  orders  from  ThymdecB  to  Amor 
ryllideoB.  In  this  he  was  aided  by  Baron  von  MflUer,  of  Mel- 
bourne, Victoria. 

An  English  translation  of  the  "  Descriptive  and  Analytical 
Botany  "  of  Le  Maout  and  Decaisne  has  been  made  by  Miu 
J.  D.  Hooker,  with  modifications,  additions,  and  an  appendix 
by  Dr.  Hooker,  thus  supplying  a  want  that  has  long  been 
felt  by  English  students  of  general  botany.  Dr.  J.  G.  Baker, 
besides  a  revision  of  the  SciUeoB  and  ChlorogalecB  in  the  Jour- 
nal of  the  Linnaaan  Society,  has  edited  the  Compositce  for 
Eichler's  (Martins')  "Flora  Brasiliensis,"  and  W.  P.  Hiern  has 
published  in  the  Transactions  of  the  Cambridge  Philosoph- 
ical Society  a  complete  and  extended  monograph  of  the  Ebe- 

7iaC€€B. 

The  sevcntGcnth  and  final  volume  of  De  Candolle's  "Pro- 
dromus  "  has  recently  appeared,  completing  the  dicotyledo- 
nous orders,  with  the  exception  of  the  Artocarpioe^  and  so  far 
finishing  the  work  begun  by  the  father  fifty  years  ago.  The 
entire  class  of  monocotyledonous  plants,  however,  still  re- 
mains untouched.  Little  else  in  systematic  botany  has  ap- 
peared on  the  Continent  beyond  some  articles  in  the  jour- 
nals— as  by  Otto  Boeckeler,  in  "  Linnsea,"  upon  the  Cyper- 
dcece;  and  by  Dr.Wawra,  in  the  "Flora,"  upon  the  flora  of 
the  Hawaian  Islands.  Dr.  J.  Mtiller,  of  Geneva,  how^ever,  has 
'  contributed  to  the  "Flora  Brasiliensis"  a  thick  fascicle,  con- 
taining two  tribes  (PhyUanthem  and  Crotonem)  of  the  order 
Euphorhiaceoe ;  and  Maximo wicz  and  Herder,  of  St.  Petere- 
burg,  have  continued  their  contributions  to  the  botany  of 
Eastern  Asia,  including  general  revisions  of  Zespedeza  and 
some  other  genera. 

In  cryptogamic  and  physiological  botany,  Dr.  E.  Bornet 
gives  in  the  " Annales  des  Sciences  Naturelles  "  the  results  of 
his  researches  into  the  composition  of  lichens,  apparently  es- 
tablishing as  a  fact,  what  had  before  been  suggested  by  De 
Bary  and  partially  developed  by  Schwendener,  that  lichens  of 
every  description  are  of  a  composite  character  and  formed  of 
filamentous,  fruit-bearing  tissue  parasitic  upon  green  cells. 
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the  former  being  fungi^  the  latter  algm — or,  in  other  words, 
that  every  lichen  is  simply  some  fungus  living  upon  some  spe- 
cies of  alga.  Van  Tieghem  has  continued  his  study  of  the 
embryo,  showing  how  far  its  several  members  (cotyledons, 
plumule,  caudicle,  and  radicle)  are  independent  of  each  other, 
and  capable  separately  of  developing  a  complete  plant,  and 
also  the  nature  of  their  connection  with  the  albumen  when 
present.  Professor  MttUer,  of  Lipstadt,  has  published  a  com- 
pend  of  the  observations  that  have  been  made  on  the  fertil- 
ization of  flowers  by  the  agency  of  insects,  with  many  orig- 
inal facts  and  numerous  illustrations,  having  reference  to  the 
peculiar  structural  modifications  which  exist  in  insects  adapt- 
ing them  to  this  end,  as  well  as  in^flowei-s.  Dr.  B.  Sanderson, 
of  University  College,  London,  in  a  paper  before  the  British 
Association,  shows  that  in  cases  of  irritability  and  motion  iil 
plants,  there  exist  electrical  currents  similar  to  those  accom- 
panying living  animal  muscle  and  nerve,  and,  so  far  as  inves- 
tigations have  gone,  governed  by  the  same  laws. 

In  America,  the  Smithsonian  Institution  has  published  a 
contribution  by  Dr.  H.  0.  Wood,  Jr.,  upon  the  Fresh-water 
Algae  of  North  America,  supplementing  the  "  Nereis  Boreali- 
Americana''  of  Harvey,  and  illustrated  by  excellent  color- 
ed lithographic  plates.  It  describes  all  the  known  genera 
and  species,  and  a  copious  bibliography  of  previous  authors 
is  added.  In  the  Transactions  of  the  St.  Louis  Academy, 
Dr. George  Engelmann  has  given  his  "Notes  upon  the  Genus 
Yucca,''  defining  the  species,  and  explaining  the  mode  of 
fertilization  of  the  flower,  which  was  previously  unknown. 
Dr.  Asa  Gray  contributes  to  the  Proceedings  of  the  American 
Academy  characters  of  some  new  genera  and  species,  and 
notes  upon  Compositce^  having  reference  chiefly  to  the  bear- 
ing of  Bentham's  revision  of  the  order  upon  the  American  flo- 
ra, with  a  revision  of  the  genus  Migehoia  (or  lAnoayris).  In 
the  same  Proceedings  has  appeared  a  revision,  by  Sereno 
Watson,  of  the  large  and  somewhat  difficult  genera  it/jpmt/*, 
JPotentUkty  and  (Enothera,  Avhich  have  long  needed  re-elabo- 
ration. A  revision  of  the  section  Avi&tdaria  of  the  genus 
I^olygonum^  and  descriptions  of  a  number  of  new  plants  from 
Arizona  or  the  adjacent  region,  by  the  same  hand,  have  ap- 
peared in  the  American  Naturalist^  as  also  an  anatomical 
study  of  species  of  Lemna  by  Professor  T.  D.  Biscoe.    Some 
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new  ferns  of  the  United  States  and  Mexico  have  been  de- 
scribed by  Professor  D.  C.  Eaton,  and  a  hundred  and  fifty  new 
species  of  fungi  by  Charles  H.  Peck  in  the  Bulletin  of  the 
Buffalo  Society  of  Natural  History.  Rev.  W.  J.  Berkely  has 
also  continued  in  "Grevillea"  his  notices  of  North  American 
fungi.  Catalogues  have  been  published  of  E.  HalPs  Texan 
collection  of  1872  by  Di*.  Gray,  and  of  Hay  den's  collection  of 
the  same  year  in  the  Yellowstone  region  by  Dr.  J.  M.  Coul- 
ter. A  work  upon  the  flora  of  Colorado,  by  Professor  T.  C. 
Porter  and  Dr.  Coulter,  is  in  an  advanced  stage  of  progress. 
A  full  list  of  the  new  pbenogamous  genera  and  species  of  the 
United  States  that  have  been  published  during  the  year  may 
be  seen  elsewhere  in  this  volume. 

Investigations  in  the  field  have  been  carried  on  quite  ex- 
tensively the  past  season  in  connection  with  government  sur- 
veys in  the  Western  Territories.  A  very  large  collection  has 
been  made  by  Dr.  J.  T.  Rothrock  and  Mr.  J.  Wolffe,  under 
Lieutenant  G.  M.  Wheeler,  in  Southern  Colorado.  Dr.  C.  C. 
Parry  has  collected  in  Northern  Wyoming  and  Montana;  Dr. 
Coulter  has  again  accompanied  Dr.  Hayden's  suiTcy ;  Mr.  J. 
A.  Allen  has  collected  on  the  line  of  the  Northern  Pacific 
Railroad ;  and  Mr.  Dall  in  the  Aleutian  Islands. 

Botanical  science  in  this  country  has  6ufiei*ed  a  serious 
loss  in  the  deaths  of  Dr.  John  Torrey,  of  New  York ;  Wil- 
liam S.  SuUivant,  of  Ohio ;  and  Elias  Durand,  of  Philadelphia, 
who  have  been  more  or  less  closely  identified  with  it  for 
many  years. 

AGRICULTURE  AND  RURAL  ECONOMT. 

Much  the  largest  part  of  the  progress  in  Agricultural  sci- 
ence comes  from  researches  made  in  Europe,  especially  in  the 
agricultural  experiment  stations  which  have,  during  the  last 
two  decades,  been  steadily  increasing  in  numbers,  activity, 
and  usefulness.  These  experiment  stations  consist  of  chem- 
ical laboratories  connected  with  stables,  fields,  gardens,  or 
greenhouses,  where  men  of  the  highest  scientific  attainments 
and  practical  skill  are  engaged  in  the  study  of  problems  of 
importance  in  agriculture.  Of  these  experiment  stations, 
there  are  in  the  various  countries  of  Europe  some  seventy, 
of  which  about  half  have  been  founded  during  the  past  five 
years.     The  majority  are  German,  there  being  some  thirty  in 
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the  kiDgdoms  of  Prussia  and  Saxony  alone.  The  work  of 
these  stations  consists  for  the  ntiost  part  of  experiments  on 
the  nutrition  and  growth  of  animals  and  plants,  and  investi- 
gations of  soils,  fodder  materials,  and  especially  commercial 
fertilizers. 

In  animal  nutrition,  important  series  of  experiments  have 
been  and  are  still  being  made  by  Henneberg,  director  of  the 
station  at  Weende,  in  Hanover;  Ktihn,  of  the  station  at 
Mockem,  in  Saxony;  Stohmann,  of  Leipzig;  Wolff,  of  Ho- 
benheini ;  Hoffmeister,  of  Dresden,  and  others.  Some  of  the 
principal  subjects  are  the  digestibility  of  different  kinds  of 
food  by  different  domestic  animals ;  the  effects  of  different 
kinds  and  quantities  of  food  upon  the  quantity  and  quality 
of  milk  produced  by  cows  and  goats,  and  the  functions  of 
the  various  food  ingredients  in  the  animal  economy. 

The  experiments  on  the  digestibility  of  food  are  made  by 
analyzing  the  food  and  solid  excrement,  the  difference  being 
the  amount  digested.  At  the  station  at  Weende  there  have 
•  been  completed  up  to  the  present  time  nearly  seventy  feed- 
ing experiments  with  oxen,  involving  observations  of  this 
sort.  In  general  about  half  of  the  hay  and  straw  consumed 
by  the  animals  was  digested.  The  difference  in  digestibility 
of  hay  and  straw  is  much  less  than  has  been  supposed.  The 
greater  value  of  the  hay  as  fodder  depends  chiefly  upon  its 
greater  content  of  digestible  nitrogenous  matters. 

The  experiments  on  milk  production  have  been  made  by 
feeding  cows  and  goats  with  rations  varying  in  amount  and 
composition,  the  food  given  and  the  milk  produced  being  ac- 
curately measured  and  analyzed.  A  large  number  have  been 
made,  and  with  the  utmost  care  and  accuracy.  It  is  found 
that,  in  general,  while  the  total  quantity '  of  the  milk  is  in- 
creased up  to  a  certain  point  by  large  and  rich  food  rations, 
and  while  as  the  milk  increases  in  quantity  it  also  grows 
somewhat  richer,  and  contains  a  larger  percentage  of  dry  mat- 
ter, yet  beyond  this  limit  a  farther  increase  in  the  quantity 
or  richness  of  the  food  is  without  effect  on  the  milk. 

It  is  further  found  that  attempts  to  change  the  composi- 
tion of  the  organic  substance  of  the  n)ilk,the  relative  amounts 
of  casciue  and  fat,  by  increasing  the  amounts  of  fats  or  albu- 
minoids in  the  food,  are  of  no  avail.  The  practical  inference 
from  these  experiments  is  that,  as  regards*  milk  production^ 
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too  high  feeding  is  wasteful,  and  that,  for  milk  richer  in 
butter  or  caseine,  recourse  must  be  had  to  different  breeds 
of  cattle  rather  than  to  alterations  in  the  composition  of  the 
fodder. 

A  most  interesting  feature  of  some  of  the  feeding  experi- 
ments is  the  use  of  the  so-called  "  respiration  apparatus"  de- 
vised by  Pettenkofer  of  Munich.  Besides  the  one  in  use  by 
Pettenkofer,  three  others  are  already  in  operation  in  the  Ger- 
man experiment  stations.  The  apparatus  consists*  of  a  large 
air-tight  chest  or  compartment,  in  which  the  animal  is  kept 
while  under  experiment.  Arrangements  are  made  for  sup- 
plying food  and  water,  and  for  collecting  the  solid  and  liquid 
excrement,  while  the  supply  of  air  is  constantly  renewed  by 
a  current  which  is  analyzed  before  and  after  passing  through 
the  compartment,  and  thus  the  products  of  respiration  are 
determined.  By  this  means  the  amount  and  composition  of 
the  food,  and  of  all  the  products  of  its  transformation  in  the 
animal's  body,  may  be  determined.  From  these  data  are  in- 
ferred the  functions  of  the  different  food  ingredients  in  the 
animal  economy.  This  method  of  experimenting  is  compar- 
atively new  and  very  complicated.  It  gives  promise  of  re- 
sults of  great  importance  for  the  theory  of  cattle-feeding. 

The  most  important  experinuents  in  vegetable  nutrition 
and  growth  may  be  divided  into  two  general  classes :  those 
performed  in  natural  soils,  as  in  gardens  and  fields,  for  the 
purpose  of  observing  the  effect  of  different  fertilizers  and 
methods  of  culture  on  the  growth  of  different  crops ;  and 
those  in  which  plants  are  grown  in  artificial  soils  or  in  water, 
to  which  are  added  the  various  chemical  elements  found  to 
be  taken  by  plants  from  the  soil — the  object  being  to  de- 
termine which  of  these  are  essential  to  the  growth  of  the 
plant,  and  what  are  the  functions  of  each  in  the  vegetable 
economy.  Knop,  Sachs,  Nobbe,  Hellriegel,  and  Wolff  are 
among  the  most  prominent  in  these  investigations.  Nobbe, 
of  the  station  at  Tharand,  in  Saxony,  has  lately  completed  a 
series  of  experiments  upon  the  function  of  potassium  in  the 
growth  of  buckwheat  and  rye.  The  plants  were  raised  in 
solutions  containing  all  the  essential  ingredients  of  plant  food, 
except  that,  in  some  cases,  potassium  was  omitted.  The 
plants  grown  with  the  full  list  of  food  ingredients  were  nor- 
mal and  healthy,  while  those  deprived  of  potash  were  dwai-fed. 
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sickly,  and  abnoraial.  It  appeared  that  in  the  latter  there 
was  no  formation  of  starch.  The  general  result  of  the  ex- 
periments was  that  the  building  of  starch  in  the  chlorophyl 
grains,  and,  in  consequence,  the  growth  of  the  plant,  is  de- 
pendent upon  the  co-operation  of  potassium  in  the  cell  fluid. 
The  functions  of  the  other  ingredients  of  the  food  of  the  plant 
are  being  studied,  and  with  promise  of  most  interesting  re- 
sults. 

One  very  important  function  of  the  experiment  stations, 
especially  in  Germany,  is  the  control  of  the  trade  in  commer- 
cial fertilizers,  which  is  exercised  by  means  of  chemical  anal- 
yses made  at  the  stations.  The  value  of  these  manures  is  de- 
pendent upon  their  composition,  and,  by  these  analyses, 
frauds  are  detected,  and  the  relative  values  of  good  wares 
determined.  The  saving  to  the  agricultural  communities 
where  the  stations  exist,  by  the  exercise  of  this  control,  and 
the  consequent  improvement  of  the  quality  of  the  feiti- 
lizers  used,  amounts  to  many  times  the  whole  cost  of  the  sta- 
tions. 

In  Germany  this  control  system  is  being  extended  to  the 
examination  of  seeds  sold  for  sowing,  and  several  stations 
have  been  started  during  the  past  two  or  three  years  for  this 
especial  object. 

Among  the  stations  lately  established  is  one  at  Lodi,  in 
Northern  Italy,  for  experiments  in  dairying,  and  especially 
cheese  manufacture. 

Besides  the  labors  of  the  experiment  stations,  those  of 
Boussingault,  in  France,  who  still  continues  his  Very  valuable 
reseai'Ches,  and  of  Voelcker,  in  England,  who  works  under  the 
auspices  of  the  Royal  Agricultural  Society,  are  too  important 
to  be  overlooked.  It  is  also  a  cause  of  great  gratification  to 
the  friends  of  agricultural  science  that  Mr.  Lawes,  who,  in 
conjunction  with  Dr.  Gilbert,  has  been  carrying  on  for  ntbre 
than  a  score  of  years  the  well-known  experiments  at  Rotham- 
stead,  in  England,  has  provided  by  a  munificent  bequest  for 
their  continuance  after  his  death.  We  also  take  great  pleas- 
ure in  recording  the  fact  that  at  a  Farmers'  Convention,  held 
under  the  auspices  of  the  Board  of  Agriculture  of  Connecti- 
cut, in  December,  18V3,  steps  were  taken  toward  the  estab- 
lishment of  an  experiment  station  in  that  state. 
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PISCICULTURE  AND  THE  FISHERIES. 

The  subject  of  fish-culture  and  the  fisheries  continues  to 
increase. in  importance,  and  in  view  of  the  economical  value 
of  the  products  of  the  sea  and  the  interior  waters,  and  in 
the  amount  of  capital  and  effort  directed  toward  their  acqui- 
sition, this  interest  is  amply  justified. 

Several  exhibitions  during  1873  have  been  made  of  fishery 
products  and  interests,  the  most  important  being  that  at  Vi- 
enna during  the  past  summer.  Legislation  has  also  been  in- 
itiated or  continued  looking  toward  the  judicial  determina- 
tion of  the  rights  of  the  general  public  and  of  the  individual, 
the  most  important  step  in  this  direction  being  the  decision 
of  the  United  States  Supreme  Court  in  reference  to  the  obli- 
gation of  the  corporation  controlling  the  dam  across  the  Con- 
necticut River  at  Holyoke  to  construct  a  suitable  fish-way. 
This  river  in  former  years  abounded  in  shad  and  salmon  fix)m 
its  mouth  to  its  sources,  and  furnished  a  vast  amount  of  ex- 
cellent food  to  a  large  population.  The  erection  of  dams 
along  its  course  obstructed  the  upward  movement  of  the 
anadromous  fish,  with  the  result  of  finally  exterminating  the 
salmon,  and  of  reducing  the  supply,  of  shad  to  a  minimum. 
The  most  considerable  of  these  obstructions,  and  the  first 
met  with  above  tide-water,  was  the  great  dam  at  Holyoke. 
An  Act  of  the  Massachusetts  Legislature,  authorizing  the  Fish 
Commissioners  of  that  state  to  require  the  construction  of 
a  fish-way  over  this  dam,  was  resisted  by  the  company,  and 
the  case  carried .  successively  to  the  Supreme  Courts  of  Mas- 
sachusetts and  of  the  United  States,  judgment  being  given 
by  both  tribunals  against  the  company,  which  was  thus 
obliged  to  yield.  A  fish- way  was  constructed  during  1873 
upon  the  plan  of  Mr.  E.  A.  Brackett,  of  Massachusetts^  which, 
it  i^  hoped,  will  answer  the  purpose  in  view. 

In  no  country,  however,  has  the  subject  of  the  fisheries 
and  their  legal  relations  been  more  thoroughly  considered 
than  in  Germany ;  and  a  very  elaborate  system  of  regula- 
tions is  now  under  discussion,  which,  it  is  expected,  will  be 
the  most  complete  in  existence.    . 

The  number  of  states  having  Fish  Commissioners  for  the 
improvement  and  regulation  of  the  fisheries  within  their  bor- 
ders has  been  increased  during  the  year  by  the  addition  of 
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Pennsylvania,  Ohio,  and  Michigan ;  so  that  at  the  present  time 
all  the  New  England  and  Middle  States  except  Delaware, 
and  all  the  states  bordering  on  the  great  lakes  with  the  ex- 
ception of  Indiana,  Illinois,  Wisconsin,  and  Minnesota,  are  pro* 
vided  with  these  impoi*tant  state  officers.  Movements  are  in 
progress,  however,  which  it  is  probable  will  result  daring 
1874  in  the  appointment  of  Commissioners  in  Minnesota,  Illi- 
nois, Maryland,  Virginia,  North  Carolina,  and  possibly  Iowa. 

Numerous  statistical  publications  in  reference  to  the  fish- 
eries of  the  Old  World  and  the  New  have  made  their  appear- 
ance, although  mostly  relating  to  1872.  We  have  also  a 
very  elaborate  communication  from  Dr.  Francis  Day  on  the 
fresh-water  fisheries  of  India,  and  another  by  the  Minister 
of  Marine  and  the  Fisheries  of  Canada.  It  is  to  be  regretted 
that  no  provision  is  made  by  the  United  States  government 
for  the  collection  and  publication  of  accurate  and  exhaustive 
details  on  this  branch  of  industry,  so  ably  worked  up  by 
France,  Norway,  and  other  foreign  nations. 

The  special  fisheries  of  the  world  have  been  prosecuted 
with  their  average  success.  The  herring  has  furnished  provi- 
sion and  employment  for  immense  numbers  of  people  both  in 
Europe  and  America.  Th^  Astrachan  herring  {Alo$a  cas- 
pica)y  a  species  probably  like  our  fresh-water  herring  or  ale- 
wife,  which  was,  up  to  the  years  1854  and  1855,  only  used  in 
extracting  the  oil,  has  taken  a  prominent  place  as  a  food  fish 
since  that  time.  The  Russian  name,  bescheuka  (the  furious 
fi&h),  seems  to  have  incited  a  prejudice  against  it;  but  through 
the  efibrts  of  Mr.  Baer,  and  a  board  of  commissioners  ap- 
pointed to  investigate  the  fisheries  of  Russia,  the  prejudice 
was  largely  overcome,  and,  under  the  name  of  herring,  as  a 
salted  fish  it  has  become  an  important  element  in  the  Caspi- 
an fisheries.  In  1858  there  were  salted  in  the  rivers  of  As- 
trachan 43,000,000  of  this  fish.  The  number  in  1871  was 
140,000,000;  and  in  1872,  160,000,000 ;  while  in  1872  only 
30,000  were  used  for  oil. 

The  cod  fisheries  of  both  the  Atlantic  and  Pacific  have  also 
been  abundantly  worked.  The  occurrence  of  cod  in  immense 
numbers  in  the  Pacific  is  a  fact  of  recent  appreciation ;  and 
it  is  satisfactory  to  know  that,  should  the  supply  from  the 
Atlantic  be  at  all  seriously  impaired,  the  deficiency  can  be 
made  up  from  the  Pacific.     According  to  a  San  Francisco 
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journal,  583,000  cod-fish  were  taken  by  seven  vessels  off  the 
coast  of  Alaska  in  the  summer  of  1873.  No  estimate  can  at 
present  be  formed  of  the  captures  off  the  Banks  of  Newfound- 
land and  the  coast  of  Norway.  New  cod  banks  have  lately 
been  discovered  off  the  coast  of  Spitzbergen. 

The  trade  in  frozen  herring  off  the  coast  of  Maine  and  in 
the  Bay  of  Fundy  continues  to  be  of  great  importance.  This 
comparatively  new  interest  has  been  increasing  gradually  for 
many  years,  and  now  employs  a  large  force  during  the  win- 
ter season.  The  fish  are  taken  in  gill-nets  and  immediately 
frozen,  and  then  shipped  to  the  western  markets  of  Portland, 
Boston,  New  York,  etc.  The  Bay  of  Fundy  is  particularly 
favorable  for  this  trade ;  and  the  recent  establishment  of  a 
signal  station  at  Eastport  has  been  of  great  moment,  by  en- 
abling those  engaged  in  the  business  to  anticipate  the  occur- 
rence of  a  period  of  hot  or  cold  weather  in  time  to  take 
measures  to  protect  themselves  from  loss.  The  application 
of  the  signal  telegraph  in  the  service  of  the  fisheries  in  the 
United  States  is  comparatively  recent,  and  promises  to  be  of 
great  benefit  by  communicating  information  of  the  occurrence 
of  schools  of  fish  along  the  coast,  and  of  their  movements,  to 
those  interested  in  their  capture. 

Another  application  of  the  signal  telegraph  is  made  by  the 
dealers  in  fish  both  on  the  lakes  and  the  sea-board,  who  reg- 
ulate their  ordera  and  shipments  of  fresh  fish  by  the  knowl- 
edge thus  obtained  of  impending  atmospheric  conditions. 

The  American  salmon  trade  continues  to  increase,  and  the 
number  of  establishments  engaged  in  canning  and  preparing 
them  for  market  on  the  Columbia  River  and  in  Puget  Sound 
becomes  larger  every  year.  It  would  almost  seem  that  the 
vast  numbers  taken  for  this  purpose  must  soon  bring  about 
their  extermination,  but  as  yet  no  perceptible  decrease  is  re- 
ported. Numbers  of  these  fish  are  brought  fresh. to  the 
East  in  refrigerator  cars  to  supply  the  market  earlier  than 
the  period  during  which  the  eastern  salmon  can  be  taken. 

In  view  of  the  great  increase  of  the  halibut  fisheries  off 
the  coast  of  the  United  States,  the  hardy  fishermen  of  Cape 
Ann,  who  more  especially  carry  on  this  branch  of  industry, 
are  obliged  to  resort  to  distant  seas  to  obtain  a  supply;  and 
even  Greenland  is  not  too  far  for  their  efforts.  The  coast  of 
Iceland,  too,  has  also  been  visited  by  a  Gloucester  vessel  for 
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this  purpose ;  but,  although  the  halibut  were  abundant,  the 
stormy  nature  of  the  region  and  other  impediments  rendered 
it  impracticable  to  continue  the  effort. 

A  rapidly  increasing  trade  is  that  connected  with  the  men- 
haden, mossbunker,  or  pogy  {Brevoortia  menhaden)^  sl  large 
species  of  the  herring  family  valuable  for  the  oil  and  scrap — 
the  refuse  after  extracting  the  oil  from  the  boiled  fish,  which 
is  used  in  direct  applications  to  the  land,  or  in  the  manufact- 
ure of  fertilizers.  Some  idea  of  the  magnitude  of  the  inter- 
est may  be  learned  from  the  fact  that  in  1873  sixty^wo  fac- 
tories were  in  operation  on  the  coast  of  New  York  and  of 
'New  England,  requiring  the  use  of  383  sailing-vessels  and  20 
steamers,  the  factories  and  vessels  employing  2306  men,  with 
an  investment  of  $2,388,000.  The  total  catch  offish  amounted 
to  1,193,100  barrels  (250  fish  to  the  barrel),  yielding  2,214,800 
gallons  of  oil,  and  36,299  tons  of  guano.  The  oil  is  used 
principally  in  dressing  leather,  and  to  some  extent  in  rope- 
making  and  for  painting,  but  not  as  yet  for  lubricating. 

Another  increasing  fishery  in  the  IJnited  States  is  that  re- 
lating to  the  sturgeon,  which,  though  abundant,  has  been  but 
little  utilized,  thousands  annually  taken  ia  pursuit  of  other 
fish  having  usually  been  thrown  aside  as  worthless.  Now 
several  dealers  on  the  lakes,  especially  the  Messrs.  Schacht, 
of  Sandusky,  are  entering  into  the  trade,  and  manufacture 
caviar,  isinglass,  and  dried  smoked  meat  in  great  quantities. 

The  demand  for  fish-sounds  continues  very  great,  and  the 
shores  of  New  England  and  the  provinces  are  carefully  glean- 
ed of  all  air-bladders  procurable  of  the  cod  family.  Of  the 
species,  the  bladder  of  the  hake  is  most  sought  after,  bring- 
ing about  one  dollar  a  pound,  and  is  used  chiefly,  it  is  said, 
in  the  manufacture  of  gum-drops. 

The  seal  fishery  during  1873  has  also  been  very  productive, 
the  number  taken  at  the  Fur- Seal  Islands  in  the  Behrincj 
Sea  being  up  to  the  maximum — namely,  100,000.  The  seals 
resort  by  millions  to  these  islands,  and  it  is  said  that  a  con- 
siderably larger  number  might  be  caught  without  any  detri- 
ment to  the  trade.  The  capture  of  the  hair-seals  off  the 
coasts  of  Labrador  and  Newfoundland,  although  less  exten- 
sive than  in  1872,  has  also  been  a  source  of  very  great 
profit.  This  business  is  now  carried  on  entirely  by  steamers, 
of  which  not  less  than  twenty  belonging  to  Newfoundland 
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were  occupied,  some  of  them  getting  two  full  cargoes.  The 
largest  catch  of  any  vessel,  it  is  believed,  was  about  42,000 ; 
these  having  been  taken  in  the  course  of  a  few  weeks,  and, 
from  the  skins  and  the  oil,  yielding  an  immense  profit. 

The  rapid  decrease  of  lobsters  on  the  coast  of  the  United 
States,  and  the  extent  of  the  interest  connected  with  canning 
them  as  an  article  of  food,  has  induced  a  special  effort  to 
bring  back  the  supply.  The  amount  of  this  interest  may  be 
appreciated  when  we  are  told  that  during  1873  more  than 
twenty  thousand  tons  of  canned  lobsters  were  brought  into 
the  United  States,  or  shipped  elsewhere,  from  the  shores  of 
"New  Brunswick  and  Nova  Scotia  alone.  An  ordinance  has 
been  issued  by  the  Canadian  authorities  prohibiting,  under 
sevei'e  penalties,  the  capture  of  any  lobsters  weighing  less  than 
a  pound  and  a.  half ;  and  Massachusetts  will  probably  en- 
act a  law  prescribing  a  limit  of  size — namely,  a  minimum  of 
eleven  inches  in  length.  In  Maine,  the  legislation  anticipated 
is  that'  of  a  close  time  of  two  or  three  months  in  the  summer, 
when  none  shall  be  taken,  but  imposing  no  restriction  at 
other  seasons  as  to  size  or  weight. 

The  oyster  fisheries,  as  far  as  the  canning  interest  is  con- 
cerned, suffered  a  severe  shock  during  the  financial  panic, 
from  which  it  has  not  yet  recovered,  although  the  consump- 
tion of  the  oyster  while  fresh  is  perhaps  as  great  as  usual. 
Vessels  now  carry  entire  cargoes  from  Maryland  and  Virginia 
to  England,  where  they  are  becoming  an  established  article 
of  trade. 

It  will  be  of  interest  to  announce  that  the  United  States 
Fish  Commission  is  experimerfting  on  a  method  of  effectually 
freeing  beds  of  planted  oysters  from  the  ravages  of  the  star- 
fish, so  destructive  to  them. 

Much  valuable  information  has  been  obtained  in  reference 
to  the  fishery  statistics,  and  the  conditions  affecting  the  fish- 
eries generally,  by  the  labors  of  the  United  States  Fish 
Commission,  which  continued  its  investigations  under  the  di- 
rection of  the  Commissioner,  Professor  S.  F.  Baird,  assisted 
by  Professor  Verrill,  on  the  coast  of  Maine  during  the  sum- 
mer of  1873.  Detailed  information  was  obtained  in  refer- 
ence to  the  habits  of  the  herring,  cod,  and  other  useful  food 
fishes,  which  will  have  an  important  bearing  on  these  inter- 
ests.    Numerous  questions  in  reference  to  the  preservation 
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and  reproduction  of  lobsters  and  oysters  were  also  met.  One 
result  was  the  frequent  capture  of  two-year-old  shad  in  gill- 
nets  many  miles  out  to  sea. 

In  connection  with  the  subject  of  the  fisheries,  the  modern 
methods  of  preserving  fish  fresh  for  an  indefinite  period  of 
time  should  not  be  lost  sight  of,  especially  as  their  introduc- 
tion has  imparted  immense  activity  to  the  trade  in  fresh  fish, 
and  enables  the  dealers  to  supply  salmon,  shad,  Spanish  mack- 
erel, bluefish,  striped  bass,  etc.,  at  all  seasons  of  the  year. 

Of  these  devices  there  are  two  principally  in  use,  one  con- 
sisting in  placing  the  fish  in  sealed  metal  boxes  in  a  mixture 
of  ice  and  salt ;  and  the  other,  much  more  convenient,  being 
the  consti*uction  of  a  chamber  inclosed  within  double  walls, 
and  filled  with  the  same  mixture.  The  fish  are  placed  in  the 
centre  apartment,  the  temperature  of  which  can  be  readily 
maintained  at  from  18°  to  25°  above  zero,  and  are  preserved 
indefinitely.  It  is  only  necessary  to  renew  the  supply  of  the 
mixture  every  week  or  month,  according  to  the  mass,  and 
the  temperature  above  referred  to  can  be  kept  up  indefinite- 
ly. Some  establishments  in  New  York  and  elsewhere  keep 
many  thousands  of  pounds  of  fish  in  this  way,  subject  to  call 
at  any  time. 

The  various  methods  of  increasing  artificially  the  supply 
of  fish  and  other  marine  animals,  technically  known  as  Pis- 
cicuUure^  have  been  prosecuted  ^vith  increasing  vigor  during 
the  year  1873,  the  earlier  experiences  warranting  the  adop- 
tion of  more  enlarged  plans  for  securing  the  desired  result. 
Associations  have  been  formed,  and  state  commissions  ap- 
pointed, while  numerous  private  establishments  have  been 
erected.  The  most  important  action  in  this  direction  is  that 
taken  by  the  United  States  Fish  Commission,  established  in 
1871,  which  is  now  largely  occupied  with  this  work,  in  addi- 
tion to  special  researches  in  reference  to  the  condition  of  the 
fishing  interest  on  the  sea-coast  and  lakes. 

The  measures  adopted  have  had  more  special  relation  to 
the  multiplication  of  shad,  salmon,  and  whitefish;  and  in  these 
operations  the  United  States  Commission  was  fortunate  in 
securing  the  assistance  of  Mr.  Seth  Green,  Dr.  J.H.  Slack,  Mr. 
Livingston  Stone,  and  other  fish-culturists.  Its  operations 
have  been  conducted  on  a  much  larger  scale  than  by  any 
other  nation,  and  with  very  gratifying  success. 
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With  a  view  of  securing  a  sufficient  supply  of  the  eggs  of 
the  California  salmon,  Mr.  Livingston  Stone,  as  in  the  pre- 
vious year,  was  sent  out  to  the  United  States  salmon-breed- 
ing camp  on  the  McCloud  River,  near  Mount  Shasta,  where  he 
obtained  about  a  million  and  a  half  of  eggs,  which  were  ship- 
ped to  the  East  (a  portion  to  Utah)  j  and  about  half  of  them 
successfully  hatched  out,  at  various  state  and  private  estab- 
lishments, and  placed  in  different  streams  in  the  Northern, 
Middle,  and  Western  States.  The  more  important  waters 
supplied  are  several  streams  in  Maine  and  Massachusetts,  the 
Connecticut,  Hudson,  Delaware,  and  Potomac  rivere,  Lake 
Champlain,  Lake  Ontario,  Lake  Erie,  and  Lake  Michigan,  and 
the  Ohio  River. 

During  the  year,  also,  the  establishment  at  Bucksport, 
Maine,  under  Mr.  Atkins,  continued  its  operations  on  an  en- 
larged scale  and  with  very  satisfactory  success.  While  the 
salmon  are  seined  when  wanted  on  the  McCloud,  at  this  es- 
tablishment they  are  purchased  living  from  the  fishermen, 
who  capture  them  in  weirs  in  the  months  of  June  and  July, 
and  place  them  in  a  large  pond,  to  await  the  period  of  repro- 
duction. Here  they  remain  until  October  or  November,  when 
the  instinct  of  spawning  seizes  them,  and  they  run  down  into 
the  outlet  of  the  pond,  where  the  hatching-works  are  situ- 
ated. The  spawn  is  removed  by  gentle  pressure  into  a  ves- 
sel, and  fertilized,  and  the  parent  fi§h  returned  alive  to  the 
water,  and  allowed  ultimately  to  run  down  to  the  sea.  Pre- 
viously, however,  they  are  marked  by  a  label,  so  as  to  de- 
termine whether  any  come  back  again  ;  and  in  this  event  to 
ascertain  the  growth  and  increase  of  weight  in  the  intei'val, 
their  original  length  and  weight  being  recorded. 

These  eggs  are  then  brought  forward  to  a  proper  de- 
gree of  development,  and  finally  distributed  to  State  Com- 
missioners, by  whom  the  operation  is  completed,  and  the 
young  placed  in  the  public  waters  of  the  states.  It  is  ex- 
pected that,  as  the  result  of  the  operations  of  these  two  estab- 
lishments during  1873,  not  far  from  three  million  (3,000,000) 
young  salmon  will  be  planted  in  the  eastern,  middle,  and 
northern  waters  of  the  United  States,  including  those  placed 
in  the  tributaries  of  the  Great  Salt  Lake. 

Another  enterprise  of  a  similar  character  has  been  the  erec- 
tion of  an  establishment  for  the  hatching  of  the  ecrcrs  of  land- 
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locked  salmon  on  Sebec  Lake,  in  Maine,  in  which  the  Commit 
sioners  of  Massachusetts  and  Connecticut  have  united  with 
the  United  States  Commissioner.  It  is  hoped  that,  when  this 
18  fairly  in  operation,  a  large  supply  of  this  most  valuable 
food  fish  will  be  secured. 

Operations  looking  toward  the  multiplication  of  shad  in 
American  watere,  both  on  the  part  of  the  United  States  and 
of  some  t)f  the  states  themselves,  have  also  been  conducted 
on  a  large  scale.  The  work  was  prosecuted  by  the  United 
States  on  many  of  the  coast  streams  from  the  Savanuah 
River  to  the  Penobscot,  and  large  numbers  of  young  fish 
were  not  only  turned  into  the  water  at  the  points  where  they 
were  hatched,  but  transferred  to  tributaries  of  the  Mississippi 
and  of  the  great  lakes.  A  successful  shipment  was  also  made 
to  the  Sacramento  River  of  35,000,  and  a  small  number  to  the 
Jordan,  a  tributary  oi  Great  Salt  Lake. 

As  in  previous  years,  Massachusetts,  Connecticut,  and  New 
York  carried  on  similar  operations  for  the  benefit  of  the  local 
waters,  while  a  beginning  was  made  in  the  same  direction 
hy  the  Commissioners  of  Pennsylvania  in  the  Susquehanna 
River. 

The  cultivation  of  whitefish  has  also  been  prosecuted  with 
great  zeal,  particularly  by  the  States  of  Michigan  and  New 
York,  while  a  considerable  number  belonging  to  the  United 
Stated  Commission  was  sent  to  the  Commissioners  of  Cali- 
fornia, and  by  them  successfully  planted  in  the  waters  of 
Clear  Lake. 

The  operations  in  connection  with  whitefish  have  of  late 
years  been  prosecuted  on  a  very  large  scale  by  the  State  of 
New  York,  under  the  direction  of  Mr.  Seth  Green.  In  1 872  the 
state  hatching-house  ^t  Caledonia  contained  about  3,000,000, 
which  were  duly  planted  when  hatched.  The  number  was 
less  in  18V3.  In  1872  the  United  States  Commission  engaged 
the  services  of  Mr.  N.  W.  Clark,  in  connection  with  the  white- 
fish  eggs,  and  transmitted  about  400,000  to  the  State  Com- 
missioner in  California.  In  1873  the  State  of  Michigan  col- 
lected a  large  number  of  these  eggs  for  introduction  into  its 
own  and  adjacent  waters.  This  fish,  as  is  well  known,  is  the 
most  important  of  any  species  taken  in  the  lakes,  and  it  is 
fortunate  that  the  method  of  their  artificial  propagation 
proves  successful,  and  promises  so  satisfactory  results.     Only 
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by  such  a  process  can  the  enormous  waste  and  drain  caused 
by  the  fisheries  as  at  present  prosecuted  be  met  and  replaced^ 
an  expenditure  of  ten  or  fifteen  thousand  dollars  per  annum 
being  sufiicient  to  secure  the  return  in  value  of  many  hun- 
dred thousand  dollars  in  productive  results. 

The  discovery  of  a  species  of  grayling  {T%ymallu8  tricolor) 
in  certain  rivers  of  Michigan,  has  suggested  the  importance 
of  making  this  fish  more  widely  known,  by  introducing  it 
into  appropriate  waters  elsewhere.  Fish  of  this  genus  are 
much  esteemed  in  Europe,  both  as  an  article  of  food  and  as 
furnishing  excellent  sport  in  their  capture ;  and  the  American 
variety  will  probably  be  much  sought  after  when  aiTange- 
ments  can  be  made  to  supply  the  spawn  in  sufficient  quan- 
tity. 

A  very  Important  advance  in  the  artificial  propagation  of 
fish  was  made  by  Seth  Green  and  party  while  in  the  service  of 
ilie  United  States  Commission,  in  the  discovery  that  striped 
bass,  or  rock-fish  {Rocctis  lineatus)^  may  be  bred  as  easily 
and  in  much  the  same  manner  as* the  shad;  special  efifort 
will  probably  be  made  during  the  coming  year  toward  in- 
creasing the  supply  of  this  most  valuable  fish. 

MECHANICS  AND  BNGINXSERINa. 

A  review  of  the  condition  of  the  iron  producing  and  man- 
ufacturing industries  for  the  year  (1873)  presents  a  picture 
of  great  prostration.  Frpm  the  statistics  of  the  American 
Iron  and  Steel  Association,  it  appears  that  fully  one  half  of 
the  furnaces  have  been  blown  out;  while  the  rolling-mills 
are  either  working  on  short  time  or  are  bare  of  orders,  and 
the  mining  of  iron  ore  has  slackened  to  a  corresponding  de- 
gree. 

This  condition  of  things,  so  very  different  from  the  unex- 
ampled prosperity  of  the  preceding  year,  is  to  be  attributed 
to  the  great  restriction  of  the  building  operations  of  railroads 
— and  especially  of  "Western  roads — and  the  present  almost 
absolute  suspension  of  farther  railway  extension  as  one  of 
the  immediate  results  of  the  present  financial  crisis. 

During  the  year  1872  forty  new  furnaces  were  erected  in 
various  parts  of  the  United  States,  and  the  erection  of  others 
was  undertaken;  and  the  extension  of  rolling-mills,  etc.,  kept 
pace  with  the  increased  producing  capacity  which  they  rep- 
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resented  ;  while  the  furnaces  and  mills  were  worked  to  their 
utmost  to  meet  the  orders  which  came  in  upon  them. 

The  production  of  pig-iron  in  the  United  States  for  1872 
was  2,830,070  net  tons,  or  2,526,848  gross  tons.  In  1873, 
the  ascertained  production  during  the  first  six  months  of  the 
year  was  1,393,075  net  tons ;  and  the  estimated  production 
for  the  entire  year  1873  is  2,695,434  net  tons,  or  2,406,637 
gross  tons ;  showing  a  probable  decrease  in  production,  as 
compared  with  that  of  the  previous  year,  of  134,636  net  tons. 
It  is  regarded  as  probable  that,  had  not  the  financial  crisis  in- 
tervened, the  total  iron  production  for  the  year  1873  would 
have  exceeded  3,000,000  tons.  The  estimated  capacity  of 
all  the  furnaces  in  the  United  States  is  4,371,277  net  tons.- 
The  total  number  of  furnaces  in  the  United  States,  exclusive 
of  abandoned  and  projected  furnaces,  is  636.  The  total  num- 
ber finished  and  put  in  blast  in  1873  is  42,  of  which  a  num- 
ber are  among  the  largest  in  the  country. 

The  American  make  of  rails  during  the  year  1873  will  prob- 
ably be  about  850,000  tofis  (of  which  120,000  tons  will  be 
Bessemer  rails),  as  compared  with  941,992  tons  produced  in 
1872,  showing  a  decrease  of  nearly  100,000  tons. 

The  product  of  the  forges  and  bloomeries  of  the  country 
is  estimated  for  1873  at  about  60,000  tons,  against  58,000  in 
1872. 

Concerning  the  production  of  steel,  it  appears  that,  while 
there  is  the  same  falling  off  in  the  figures  indicating  total 
production  as  compared  with  the  previous  year  (28,000  tons 
as  compared  to  32,000),  the  introduction  of  improved  proc- 
esses for  its  manufacture  (the  Bessemer  and  Siemens-Martin 
processes)  show  an  encouraging  development,  as  the  summary 
below  appended  indicates. 

There  are  eight  Bessemer  works  for  the  conversion  of  steel 
and  the  rolling  of  rails  at  present  in  working  condition  in  the 
United  Staites.  These  are  located  at  the  following  places : 
Troy,  N.  Y. ;  Johnstown,  Pa. ;  Bethlehem,  Pa. ;  Harrisburg, 
Pa. ;  Newburg,  Ohio ;  Chicago,  111. ;  and  Joliet,  in  the  same 
state ;  while  the  capacity  of  the  Harrisburg  works  is  in  course 
of  being  doubled  by  the  erection  of  a  new  plant,  and  the  Ed- 
gar Thompson  Steel  Works,  near  Pittsburgh,  Pa.,  will  be  com- 
pleted in  1874.  The  total  capacity  of  the  Bessemer  works 
now  in  operation  in  the  country  is  1 70,000  tons. 
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The  following  table  is  a  copy  from  the  oflScial  report  of 
the  Secretary  of  the  American  Iron  and  Steel  Association, 
and  is  a  summary  in  net  tons  of  the  ascertained  and  estimated 
production  of  iron  and  steel  in  the  United  States  in  1872  and 
1873,  to  wit : 

1ST2.  1873. 

Iron  and  Steel  rails 941,992  850,000 

Other  rolled  and  hammered  iron...  1,000,000  980,000 

Forges  and  bloomeries 58,000  50,000 

Cast  steel 32,000  ......  228,000 

Bessemer  steel 110,500  140,000 

Siemens-Martin  steel 3,000  3,500 

Pig-iron 2,830,070  2,695,434 

In  the  department  of  railway  construction — the  most  sen- 
sitive test  of  the  prosperity  of  the  iron-producing  interests 
of  the  country — a  corresponding  decrease  is  observable.  The 
culmination  of  railroad  construction  in  this  country  was  at- 
tained in  18V1,  when  7779  miles  of  road  were  constructed. 
In  1872  a  decline  was  inaugurated,  the  figures  falling  to 
6427  miles;  while  in  the  year  1876  a  decrease  of  60  per  cent, 
on  the  figures  of  the  preceding  year  fully  indicates  the  prime 
cause  of  the  present  prostration  of  the  iron  industry  of  the 
country. 

Aside  from  the  extension  of  the  lines  of  railroad  in  the 
country,  the  statistics  of  which  are  noted  elsewhere,  the  in- 
terest of  the  engineering  public  has  been  centred  upon  the 
progress  of  a  number  of  tunnel  and  bridge  constructions, 
which  have  been,  in  the  main,  steadily  pushed  toward  com- 
pletioQ. 

Of  these,  perhaps  the  most  prominently  before  the  public 
is  the  Hoosac  Tunnel,  which  is  now  practically  finished — the 
actual  tunneling  work  having  been  finished  November  27, 
1873.  It  is,  however,  not  anticipated  that  the  tunnel  will 
be  ready  for  the  passage  of  trains  until  about  the  month  of 
July,  1874.  Aside  from  the  magnitude  of  the  work,  the 
probabilities,  are  that  no  engineering  task  ever  prosecuted 
to  a  successful  conclusion  can  point  to  so  many  vicissitudes 
in  its  career.  It  was  undertaken  some  twenty  years  ago, 
and  repeatedly  abandoned,  until  contracted  for  by  the 
Messrs.  Shanly  in  the  year  1869.  These  gentlemen  have,  in 
the  face  of  many  natural  obstacles,  carried  the  work  to  its 
successful  termination.     The  total  length  of  tunnel  is  25,031 


INDUSTRIAL  PROGRESS  DURING  THE  YEAR  1B73.     cxxi 

feet,  or  four  and  tliree-quarter  miles.  It  is  twenty-six  feet  in 
width,  and  varies  in  height  from  twenty-three  to  twenty-six 
feet  wherever  a  brick  arch  is  used.  Passing  through  solid  rock 
excavation,  the  section  is  reduced  to  twenty-four  feet  wide  by 
twenty  feet  high.  Another  engineering  enterprise  of  some 
magnitude,  the  Cleveland  Water-works  Tunnel,  which  has 
had  a  history  almost  as  checkered  as  the  enterprise  aboye  al- 
luded to,  has  likewise  been  completed  during  the  year.  The 
capacity  of  the  tunnel  is  from  sixty  to  seventy  million  gallons 
of  water  daily ;  amply  sufficient  to  supply  the  city  when  it 
shall  have  a  population  of  a  million,  should  that  time  ever 
arrive. 

The  completion  of  the  Underground  Railways  through  the 
city  of  Baltimore  during  the  past  year  is  worthy  of  record,  not 
so  much  on  account  of  the  novelty  or  magnitude  of  the  un- 
dertaking, as  because  this  is  the  first  systematic  movement 
in  the  country  to  inaugurate  the  underground-railway  sys- 
tem, which  has  been  long  since  adopted  very  extensively 
abroad,  as  the  most  rational  solution  of  the  problem  of  rail- 
way transit  through  populous  cities. 

The  tunnels  in  question  form  two  distinct  lines,  whereby 
nearly  all  the  railroads  centring  in  the  city  have  been 
brought  into  connection,  greatly  adding  to.  public  conven- 
ience and  facilitating  business  intercourse.  Their  total  length 
is  three  and  one-half  miles,  of  which  about  two  miles  are 
closed  tunnels,  and  the  remainder  open  cuts,  over  which  the 
streets  are  earned  on  bridges. 

The  work  upon  the  great  steel  bridge  at  St.  Louis  is  not 
completed,  but  is  being  pushed  steadily  forward,  as  is  also 
the  work  upon  the  tunnel  connecting  with  it. 

Of  engineering  enterprises  which  have  been  projected,  per- 
haps the  most  interesting  is  the  proposal  to  pierce  the  Rocky 
Mountains  with  a  tunnel.  The  objects  and  advantages  to  be 
gained  therefrom  are  stated  to  be  the  development  of  new 
mineral  veins,  and  of  the  resources  of  that  region  of  country, 
by  increasing  the  facilities  of  transportation.  If  ever  com- 
pleted, it  will  be  carried  through  from  a.  point  near  Black 
Hawk,  and  wnll  come  out  in  the  Middle  Park.  The  tunnel 
will  be  twelve  miles  long.  It  is  declared  that  work  from  the 
Middle  Park  will  be  commenced  early  next  year,  and  that 
already  much  of  the  preliminary  preparation  has  been  made. 
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The  production  of  Coal  in  the  United  States  for  the  year 
jnst  passcd.\vil],in  consequence  of  the  serious  prostration  of 
the  iron  producing  and  manufacturing  industries,  fall  some- 
what below  the  figures  of  1872,  as  a  natural  consequence. 

In  this  connection,  the  most  instructive  feature  of  the  sub- 
ject for  our  yearly  summary  of  progress  is  to  be  found  in 
the  very  general  attention  to  the  utility  and  expediency  of 
introducing  into  American  mines  the  system  of  mining  coal 
with  the  aid  of  coal-cutting  machines,  which  have  proved 
themselves  so  economical  and  such  practical  solvers  of  labor . 
difficulties  abroad.  The  subject  has  been  the  theme  of  dis- 
cussion before  seveml  of  the  American  enjjineerins:  societies 
during  the  year,  and  the  system  generally  pronounced  to  be 
susceptible  of  much  less  utility  here  than  abroad ;  inasmuch 
as  the  economy  of  such  machinery,  according  to  the  best-in- 
formed judges,  will  be  in  the  inveree  ratio  to  the  thickness 
of  the  veins  on  which  it  is  employed.  In  most  An>erican 
localities  where  the  mining  of  coal  is  largely  carried  on,  the 
veins  are  of  considerable,  of);en,  indeed,  of  enormous  thickness, 
as  compared  with  those  of  European  countries ;  the  waste  is 
therefore  less,  the  production  far  greater  with  equal  labor, 
and  consequently  the  necessity  for  machines-work  less  urgent 
than  there.  In  the  Indiana  coal-mining  district,  however, 
where  the  coal  seams  are  comparatively  thin,  coal-cutting 
machinery  of  American  design  was  introduced  during  the 
last  year,  and  from  the  statements  of  the  mine  ownei*s,  has 
proved  itself  to  be  very  advantageous  on  the  score  of  econ- 
omy. It  is  probable,  therefore,  that  the  success  of  this  first 
experiment  will  inaugurate  the  general  introduction  of  such 
machinery  in  this  country  where  the  conditions  ai*e  similar ; 
so  that  our  next  year's  summary  may  find  this  innovation  to 
be  a  very  general  practice.  This  inference  is  waiTanted  by  the 
statement  that  in  England,  where  these  machines  have  been 
very  largely  introduced  during  the  past  year,  and  where  the 
coal  seams  have  an  average  thickness  of  from  two  to  three 
feet,  it  is  estimated  that  60,000  men  only  would  be  required, 
with  their  aid,  to  raise  the  120,000,000  tons  annually  put  Out, 
instead  of  the  360,000  now  called  for. 

In  connection  with  the  same  subject,  the  question  of  the 
utilization  of  the  coal-waste,  or  slack,  can  not  be  passed  by 
without  a  brief  notice  of  th^  attempts  which  have  been  made 
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during  the  past  year  to  solve  this  puzzling  problem.  The 
chief  difficulty  in  the  path  of  inventors  in  this  field  has  been 
the  very  important  one  of  cost  of  production ;  and  it  may  be 
said,  without  fear  of  contradiction,  that  the  quality  of  the 
material  produced  has  been  but  a  secondary  consideration  in 
the  question  when  compared  with  this.  The  last  year  has, 
however,  witnessed  some  great  improvements  in  this  direc- 
tion, which  have  received  a  full  shai'e  of  public  attention. 
At  the  fair  of  the  American  Institute  in  New  York,  there 
was  on  exhibition  the  model  of  a  machine  for  producing  ar- 
tificial fuel  which  in  some  respects  surpassed  any  thing  hith- 
erto devised.  The  process  in  question  is  the  invehtion  of  Mr. 
E.  F.  Loiseau,  who  has  given  many  years'  attention  to  the 
subject.  The  composition  of  the  fuel  is  coal-slack  and  com- 
mon yellow  clay,  moistened  with  milk  of  lime.  The  manu- 
facture is  carried  on  automatically,  the  crude  materials  enter- 
ing the  apparatus  at  one  end,  and  emerging  finished  and  ready 
for  shipment  at  the  other.  The  only  manual  labor  employed 
is  in  supplying  the  crude  materials.  Great  expectations  are 
entertained  of  the  success  of  the  process  here  alluded  to.  By 
this  process  the  lumps  are  made  of  egg-shape  and  water- 
proofed, and  as  but  five  per  cent,  of  clay  is  used  to  convert 
them,  the  heating  power  of  the  product  is  not  materially  re- 
duced. 

As  the  result  of  a  series  of  researches  upon  proper  fog-sig- 
nals, made  in  behalf  of  the  Light-house  Board,  Professor  Hen- 
ry has  lately  announced  that  the  only  instruments  giving 
sufficient  agitation  to  the  air,  to  be  efficient  for  fog-signals, 
are  those  in  which  the  sound  is  reinforced  by  resounding 
cavities.  The  simplest  of  these  instruments  is  the  ordinary 
steam-whistle,  those  employed  by  the  Board  being  from  eight 
to  eighteen  inches  in  diameter,  with  a  corresponding  height, 
and  driven  by  a  pressure  of  steam  of  from  sixty  to  seventy- 
five  pounds.  This  instrument  has  the  advantage  of  giving  a 
sound  of  equal  intensity  in  every  azimuth.  The  Daboll  air- 
trumpet,  in  which  the  vibrations  are  produced  by  a  steel  reed 
put  in  motion  by  air  condensed  by  a  caloric  engine,  gives 
the  greatest  amount  of  sound  with  a  given  amount  of  pow- 
er; but  the  instrument  which  exhibits  the  greatest  penetrat- 
ing power  of  sound,  without  regard  to  the  energy  expended, 
is  the  siren  trumpet,  in  which  the  vibrations  are  produced 
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by  streams  of  steam  passing  from  a  boiler,  with  a;  pressure  of 
seventy  pounds  to  the  square  inch,  through  orifices  in  a  plate, 
before  Avhich  revolves  another  plate  having  corresponding 
holes,  so  as  alternately  to  interrupt  and  permit  the  flow  of 
steam.  This  instrument  has  been  constructed,  under  the 
auspices  of  the  Light-house  Board,  by  Messrs.  Brown,  of  New 
York,  and  has  lately  been  highly  approved  by  Professor  Tyn- 
dall  in  a  report  to  the  British  Tnnity  Board. 

TECHN0L0O7. 

In  Technology^  the  past  year  produced  no  remarkable  or 
revolutionizing  inventions,  but  numerous  advances  in  various 
arts  by  the  introduction  of  improved  machinery  and  methods 
are  noticeable  in  many  directions. 

In  the  operation  and  control  of  railway  trains,  both  in  the 
United  States  and  abroad  (though  to  a  greater  extent  with 
us),  great  improvements  have  been  made  within  the  year. 
These  arise  from  the  very  great  interest  lately  taken  by  the 
managers  of  railroads  in  improved  methods  of  braking  and 
switching  trains.  The  substitution  of  j)Ower-brakes  for  the 
hand-brakes  has  become  very  general  upon  American  rail- 
roads, especially  upon  the  Eastern  roads.  The  principle  upon 
which  these  improved  appliances  operate  is  either  with  com- 
pressed air,  as  in  the  Westinghouse ;  with  vacuum,  as  in  the 
Smith ;  or  with  water  pressure,  as  in  the  Hendereon  and  oth- 
er forms  of  hydraulic  brakes.  "The  interest  which  this  sub- 
ject is  attracting  among  railway  managers  is  evidenced  by 
the  fact  that  at  the  recent  meeting  of  the  American  Railway 
Master  Mechanics'  Association,  where  this  subject  attracted 
much  discussion,  the  opinion  was  unanimously  expressed  that, 
in  view  of  the  security  and  certainty  with  which  they  per- 
mitted the  trains  to  be  controlled,  the  several  forms  of  con- 
tinuous power-brakes  were  infinitely  to  be  preferred  to  the 
hand-brake.  The  last  year  likewise  witnessed  the  introduc- 
tion of  the  air-brake  upon  the  English  roads,  where  it  has 
met  with  great  success  and  popular  approval.  The  increas- 
ing interest  manifested  on  all  sides  in  securing  additional 
safety  in  railway  travel,  and  the  notable  improvement  in  the 
mechanical  devices  to  effect  this  object,  are  mattei*s  of  con- 
<?ratulation. 

The  subject  of  effecting  some  mode  of  transit  in  large  cit- 
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ies  which  shall  cheaply  and  piore  efficiently  replace  the 
horse-cars-^a  subject  of  importance  at  all  times — ^has  received 
during  the  past  year  a  larger  share  of  attention  than  it  might 
otherwise  have  attracted,  owing  to  the  widespread  contagion 
among  the  horses.  The  result  of  this  condition  of  things 
w^s  in  one  respect  beneficial,  inasmuch  as  it  has  brought  out 
several  excellent  devices  for  rapid  transit  in  cities,  the  neces- 
sities or  advantages  of  which  might  otherwise  have  waited 
long  for  recognition.  The  So-called  "fireless  locomotive"  is 
an  inyention  of  this  class,  which  is  said  to  be  in  successful 
operation  in  the  cities  of  Chicago  and  New  Orleans,  and  has 
attracted  during  the  last  few  months  much  attention  from 
the  engineering  press.  Briefly  described,  it  consists  of  a 
boiler  and  the  usual  machinery  on  a  small  scale.  To  this 
boiler,  which  is  three  fourths  filled  with  cold  water,  the  steam 
for  the  trip  is  supplied  before  starting  from  a  large  supply- 
boiler  located  at  the  d^pOt.  Instead,  therefore,  of  generating 
steam  with  the  aid  of  a  fire  in  the  usual  manner,  a  steam 
pressure  equivalent  to  170  to  180  pounds  is  stored  up  in  the 
manner  indicated,  and  thus  fuel,  fire,  and  fireman  are  dis- 
pensed with.  Where  it  has  been  employed  it  is  highly 
spoken  of  as  a  substitute  for  the  dummy  engine.  Any  rate 
of  speed  up  to  twenty  miles  per  hour  can  be  obtained  from 
them*. 

Mr.  Frederick  Ransome,  of  £ngland,  whose  name  is  well 
known  to  the  engineering  world  in  connection  with  the  man- 
ufacture of  artificial  stone,  has  but  recently  returned  from  a 
visit  to  this  country,  the  object  of  which  was  to  introduce 
his  improved  process,  which  has  been  so  favorably  commented 
upon  in  England  The  so-called  ^^  Ransome  stone,"  for  many 
years  largely  and  successfully  employed  in  construction 
abroad,  and  for  some  years  to  a  slight  degree  introduced  in 
the  United  States,  was  made  by  injecting  a  block  of  sand, 
cemented  by  silicated. alkali,  Avith  chloride  of  calcium;  by 
which  an  insoluble  silicate  of  lime  was  formed  in  the  interior, 
thus  making  it  extremely  hard  and  unalterable.  The  result- 
ing chloride  of  sodium  was  subsequently  washed  out  with  wa- 
ter. To  avoid  the  addition  of  chloride  of  calcium  and  subse- 
quent washing,  Mr.  Ransome's  new  process  employs  suitable 
quantities  of  lime,  and  a  natural  soluble  silica  (infusorial 

earth),  with  sand  and  a  solution  of  silicate  of  soda  or  potassa; 

6* 
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wbich  are  moulded  and  allowed  to  harden  gradaally  as  sili- 
cate of  lime  is  formed,  by  the  decomposition  of  the  alkaline 
silicate  produced  by  the  action  of  the  lime.  The  chemical 
reactions  involved  in  the  production  of  the  "Apoenite  stone," 
as  the  new  product  is  called,  are  such  that  the  whole  of  the 
alkali  is  combined,  and  none  left  free  to  effloresce,  as  is  the 
case  with  the  "  Ransome  stone ;"  hence  no  after-washing  is 
needed. 

The  part  taken  by  American  exhibitors  in  the  great  Indus- 
trial Exposition  just  closed  was  altogether  unworthy  of  the 
commanding  position  which  this  country  occupies  in  the  esti- 
mation of  the  world.  The  manufacturing  industries  of  the 
country  were  but  meagrely  represented ;  but,  despite  the  in- 
completeness of  the  display,  the  American  department  of  the 
great  fair,  especially  that  portion  of  it  relating  to  the  me- 
chanic arts,  was  the  object  of  much  interest  and  attraction 
to  visitors.  The  comments  of  the  foreign  engineering  press 
upon  the  originality  of  design,  directness  of  conception,  and 
true  mechanical  adaptation  displayed  by  the  few  exhibits 
there  exposed,  as  well  as  the  recognition  which  they  received 
at  the  hands  of  the  authorities,  all  render  it  manifest  that,  as 
was  the  acknowledged  fact  at  Paris  in  1867,  upon  the  field 
of  invention  and  machine  construction  America  held  the  first 
rank.  While  the  meagreness  of  the  American  display  at  Vi- 
enna may  therefore  be  justly  a  matter  of  regret,  we  may  feel 
gratified  at  the  praise  bestowed  upon  that  which  was  dis- 
played. 

The  movement  for  the  Centennial  Exhibition,  to  be  held  in 
Philadelphia  in  1876,  has  been  vigorously  pushed  during  the 
year.  The  formal  transfer  of  the  grounds  from  the  city  of 
Philadelphia  to  the  Centennial  Commission  took  placeon  the 
4th  of  July,  1873,  in  the  presence  of  an  immense  concourse, 
and  with  imposing  ceremonies.  The  design  of  the  building 
has  likewise  been  decided  upon,  and  the  organization  of  state 
societies  to  forward  the  interests  of  the  important  project  has 
been  effected. 

During  the  last  year  the  demand  for  and  supply  of  artifi- 
cial Alizarine  have  very  largely  increased,  though  its  manu- 
facture can  be  said  to  have  just  fairly  begun.  The  value  of 
madder  has  decreased  to  such  an  extent  by  the  competition 
with  the  manufactured  article,  that  it  has  become  a  question 
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whether  it  will  remunerate  the  growers  to  continne  its  pro- 
duction in  the  future.  Last  year  it  is  estimated  that  over 
one  fourth  of  the  total  quantity  of  this  dye-stuff  employed 
was  the  aitificial  product.  There  can  i*emain  no  doubt  that 
the  industry  which  has  developed  so  greatly  within  the  past 
year  or  two  will  in  the  near  future  entirely  extinguish  the 
growing  of  the  madder  in  Europe  at  least,  thus  turning  thou- 
sands of  acres  of  land  and  laborers  into  other  and  more  prof- 
itable channels  of  production. 

In  the  Soda  manufacture,  the  past  year  has  largely  wit- 
nessed the  introduction  of  the  new  ammonia  process,  which 
bids  fair  to  make  in  time  as  radical  a  change  in  this  vast  and 
leading  chemical  industry  as  the  one  above  noted.  In  many 
parts  of  Germany  and  in  Switzerland  soda-works  upon  the 
new  plan  are  in  operation,  some  of  them  producing  as  much 
as  fifteen  tons  per  day.  The  new  process  possesses  the  one 
great  advantage  over  the  Leblano,  so  universally  in  use  up 
to  the  present  time,  in  that  the  conversion  of  the  common  salt 
into  soda  is  direct.  The  whole  process  depends  upon  the 
treatment  of  a  strong  solution  of  common  salt  with  bicar- 
bonate of  ammonia ;  the  resultant  of  the  reaction  being  the 
precipitation  of  the  sodium  as  bicarbonate,  and  the  formation 
of  a  chloride  of  ammonium.  From  this  last,  the  ammonia  is 
again  recovered  for  a  second  operation  by  treatment  with 
caustic  lime,  while  the  sodium  bicarbonate  is  converted  into 
the  simple  carbonate — the  soda  of  commerce — by  heating, 
the  carbonic  acid  evolved  being  employed  to  unite  again 
with  the  regained  ammonia. 

The  opinion  of  the  judges  at  the  late  Vienna  Exposition, 
of  which  Professor  A.'Vy.  Hoffmann  was  president,  was  to  the 
effect  that  the  new  process^-which  has  grown  into  a  flour- 
ishing industry  almost  before  its  existence  is  generally  known 
— was  destined  in  the  near  future  to  entirely  exclude  that 
of  Leblanc.       ' 

In  the  field  of  lUuminationj  the  year  1873  may  point  to 
several  decided  advances.  The  process  of  Tessie  du  Mothay, 
which  during  the  past  few  years  has  been  the  topic  of  so 
much  and  varying  criticil^m,  has  been  very  thoroughly  tested 
in  Vienna  for  the  illumination  of  d6p6ts  and  other  large  pub- 
lic buildings,  afid  with  taost  excellent  effect.  The  unfavora- 
ble comments  tnade  upon  the. oxygen  illumination  process, 
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after  its  withdrawal  from  the  public  streets  of  Paris,  upon 
which  it  was  placed  awhile  for  trial,  have  done  more,  per- 
haps, than  any  thing  else  to  divert  public  interest  from  it; 
but  the  Vienna  experiments,  involving,  as  they  do,  numerous 
modifications  upon  the  original  plan,  are  declared  to  have 
proved  so  strikingly  successful  as  to  leave  no  doubt  of  the 
entire  practicability  of  the  system,  within  limits  of  reasona- 
ble economy. 

The  old  plan  as  practiced  in  Paris,  and  likewise  in  New 
York,  involved  the  carbureting  of  the  coal-gas,  previous  to 
combustion,  with  oxygen  —  a  process  attended  with  in^n- 
venience,  both  on  the  score  of  introducing  an  additional  item 
of  expense  and  complicated  apparatus.  The  burner  em- 
ployed, also,  was  of  the  argand  pattern,  the  oxygen  being  in- 
troduced into  the  interior  of  the  gas  flame,  which  was  of  a 
tapiering,  cylindrical  form.  The  concentrated  character  of 
the  light  afforded  by  this  arrangement  of  burner  was  of  a  nat- 
ure to  seriously  pain  the  eyes  of  the  beholder  after  a  time, 
and  it  was  from  this  cause  open  to  objection. 

The  experimental  trials  which  have  proved  so  successful 
in  Vienna,  under  the  intelligent  direction  of  Herr  Bernhard 
Andrae,  have  shown  that,  where  the  oxygen  system  is  to  be 
largely  employed,  it  will  be  far  more  practical  and  economic- 
al to  modify  the  .existing  gas-works  so  as  to  produce  a  very 
rich  gas,  than  to  employ  the  old  plan  of  carbureting  with 
benzine,  or  with  compressed  boghead  cannel-gas, 'heretofore 
in  practice.  In  addition,  the  argand  form  for  the  burner,  and 
the  method  of  supplying  the  gases,  have  been  much  improved 
and  modified. 

In  the  plan  found  most  satisfactory  in  Vienna,  the  central 
position  is  given  to  the  burning  gas,  and  the  oxygen  is  ad- 
mitted to  the  exterior,  while  the  flaime  proper  has  the  broad- 
surfaced  flat  foim  afforded  by  the  well-known  Scotch  burner. 
The  latter  is  made  in  the  ordinary  way,  the  oxygen  being 
btought  to  the  flame  by  a  peculiar  attachment  separate  from 
it.  One  of  the  existing  gas-works  has  been  so  modified  as  to 
produce  a  rich  gas,  thus  obviating  the  necessity  of  carburet- 
ing, and  an  oxygen,  gas-works  has  been  located  beside  it. 
Thus,  with  all  the  factors  at  hand,  which  are  of  value  in  esti- 
mating the  practicability  of  the  new  process,  the  favorable 
judgment  which  has  been  expressed  must  be  regarded  with 
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interest  by  all  who  give  the  subject  of  illumination  even 
passing  attention. 

Several  of  the  large  depots  of  Vienna^  are  illuminated,  with 
satisfactory  results,  upon  the  modified  plan  here  described. 
Open,  unprotected  flames,  fed  with  oxygen,  illuminate  the  en- 
trance and  exit  galleries,  and  the  vast  interior  of  these  build- 
ings, with  a  light  of  exquisite  mildness,  brilliancy,  and  white- 
ness of  color,  with  none  of  the  glare  which,  with  the  central 
burners  of  the  old  plan,  produced  a  painful  impression  upon 
the  eye. 

It  is  to  be  hoped  that  the  success  which  the  oxygen  light 
has  met  with  in  Vienna  will  stimulate  its  American  advo- 
cates to  emulate  so  des:irable  a  consummation. 

Another  very  decided  advance  in  the  field  of  illumination 
is  afforded  by  the  dynamo-electric  machine  of  M.  Gramme, 
which,  though  for  some  time  before  the  scientific  world,  has 
only  during  the  last  year  attracted  the  attention  which  its 
remarkable  capabilities  deserve.  The  description  of  the  ma- 
chine belongs  properly  in  our  department  of  Physics,  where 
it  will  be  found.  The  luminous  effects  produced  through  its 
instrumentality  leave  little  to  be  desired.  A  lai*ge  Gramme 
machine,  which  was  exhibited  in  London,  produced  a  light 
equal  to  about  eight  thousand  candles,  and  still  larger  ma- 
chines are  being  made  which  Mr.  Crookes  expects  to  give  a 
light  equal  to  twenty-five  thousand  candlesw 

A  seeming  solution  of  the  problem  of  electrical  illumina- 
tion for  city  and  domestic  purposes,  which  shall  avoid  the 
difiiculty  of  the  concentrated  brilliancy,  trouble  of  adjust- 
ment, and  complication  of  various  forms  of  the  electric  light, 
is  furnished  by  Mr.  A.  Ladiguin,  of  St.  Petersburg.  The  ma- 
chine is  driven  by  an  engine,  the  luminous  effect  being  pro- 
duced by  a  single  piece  of  carbon,  or  other  bad  conductor, 
connected  with  the  machine,  and  placed  in  a  glass  tube  ex- 
hausted of  airj  filled  with  some  gas  which  will  not  combine 
with  carbon  at  a  high  temperature, -and  then  hermetically 
sealed.  The  carbon  is  gradually  and  equably  heated,  and  is 
said  to  emit  a  soft,  steady,  and  continuous  light.  One  ma- 
chine, driven  by  a  three-horse- power  engine,  is  said  to  be 
capable  of  lighting  many  hundreds  of  such  lanterns,  which 
will  burn  under  water,  and  in  mines  as  well  as  in  the  house. 
Should  the  claims  made  for  it  prove  to  be  literally  true,  the 
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uew  light  possesses  many  and  decided  advantages  over  coal- 
gas  ;  especially  will  this  be  manifested  iu  the  score  of  econ- 
omy, the  cost  of  the  electric  light  being,  according  to  the  in- 
ventor's statement,  al>out  one  fifth  that  of  ordinary  coal-gas. 

Before  leaving  the  subject  of  illumination,  it  would  not  be 
amiss  to  call  attention  to  the  improvements  made  in  the  me- 
chanical details  of  the  gas-works,  and  especially  in  the  numer- 
ous endeavors  which  have  been  made,  with  considerable  show 
of  success,  to  introduce  machinery  for  charging  and  draw- 
ling the  retorts.  In  this  connection,  the  names  of  Somerville, 
Rowland,  and  Havens  are  especially  deserving  of  mention. 

In  the  preparation  of  chlorine,  the  most  noticeable  innova- 
tion announced  during  the  year  just  past  is  the  new  process 
of  Mr.Weldon,  in  which  magnesia  is  employed  along  with  the 
manganese. 

Within  a  short  interval,  quite  a  number  of  improved  meth^ 
ods  for  this  purpose  have  been  made  public,  some  of  which 
-Trnotably  the  first  process  of  Mr.  Weldon,  those  of  Mr.  Dea- 
con, and  of  M.  Tessie  du  Mothay — have  already  come  quite- 
extensively  into  use. 

For  the  sake  of  comparison,  tlie  accompanying  brief  de- 
fiicription.  of  these  i-ecent  advances  may  be  of  interest;  for  al- 
though, strictly  speaking,  only  the  one  alluded  to  at  the  out- 
set received  its  first  announcement  during  the  past  year,  they 
have  nearly  all  received  more  or  less  modification  within 
that  period,  and  may  be  appropriately  alluded  to  in  the  rec- 
ord of  progress  for  1873. 

The  process  of  Du  Mothay  is  designed  to  produce  chlorine 
continuously  from  a  given  supply  of  manganese.  This  is  ef- 
fected by  passing  a  stream  of  hydrochloric-acid  gas  over  a 
mixture  of  the  binoxide  of  manganese  and  lime  heated  to  low 
redness,  and  then,  at  the  same  temperature,  passing  a  sti*eam 
of  air  over  the  residue  in  the  retorts,  by  which  the  chlorine 
in  the  manganese  and  calcium  chlorides  is  liberated,  and 
passed  with  the  first  pr-oduct  into  chambers  for  the  prepara- 
tion of  bleaching  lime.  The  revivification  of  the  mangianese 
peroxide,  the  chief  feature  of  the  process,  is  effected  by  the 
presence  of  the  atmosphere.  There  are  no  data  at  hand  to 
enable  us  to  determine  how  complete  this  regenerating  proc- 
ess is  found  to  be  in  practice. 

The  process  of  Deacon  consists  in  passing  a  mixture  of  hy- 
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drochloric-acid  gas  and  air  over  pieces  of  clay  impregniited 
with  sulphate  of  copper,  and  heated  to  about  400°  C,  (752° 
Fahr.).  This  method  possesses  several  very  advantageous 
features,  aud  has  been  introduced  into  three  or  four  of  the 
largest  English  works,  giving  much  satisfaction. 

The  firet  of  Weldon's  processes  c(M)sisted  in  passing  air 
into  the  chloride  of  manganese  solution,  with  the  addition  of 
milk  of  lime.  In  his  second  method^  which  is  the  one  alluded 
to  at  the  outset,  magnesia  is  employed  along  with  the  man- 
ganese, and,  from  a  theoretical  stand-pointy  is  a  perfect  solu- 
tion of  the  problem.  The  following  is  the  process  in  brief: 
Hydrochloric  aoid  is  allowed  to  act  upon  a  mixture  of  mag- 
nesia and  binoxide  of  manganese,  generating-  chlorine,  and 
leaving  behind  a  mixture  of  the  chlorides  of  magnesia  and 
manganese.  This  residue  is  evaporated  to  dryness,  and  heat- 
ed to  a  high  heat  in  a  current  of  air^  by  which  treatment  the 
chloi'ides  are  decomposed  with  the  liberation  of  chlorine,  and 
the  magnesia  and  manganese  again  regenerated,  to  be  treat- 
ed as  before. 

It  will  be  seen  from  this  description  that  the  process  is  a 
continuons  one,  the  chlorine  being  generated  by  the  use  of 
hydrochloric  acid  and  heat  alone  upon  the  magnesia  and  man- 
ganese mixture.  This  chlorine  is  derived  from  two  sources 
— ^the  fii*st  portion,  formed  by  the  action  of  the  acid  upon  the 
magnesia  and  binoxide  of  manganese,  is  pure;  the  oCher, 
however,  which  is  obtained  from  the  evaporation  and  roast- 
ing of  the  two  chlorides,  and  which  forms  by  far  the  greater 
quantity,  is  diluted  with  air  and  nitrogen.  Such  dilution, 
for  many  purposes  in  the  arts,  is  no  disadvantage.  It  would 
be  of  value  to  know  from  those  who  have  adopted  this  in- 
teresting plan  how  perfect  the  regeneration  of  the  materials 
really  is — inasmuch  as  the  experience  in  related  operations 
(notably  in  the  continuous  production  of  oxygen  gas)  is  not 
of  a  very  encouraging  character. 

Among  the  most  interesting  and  important  of  the  exhibits 
at  the  recent  Exhibitions  at  Vienna  and  London,  must  be 
named  the  various  articles  fabricated  of  the  new  alloy,  phos- 
phor-bronze, which  is  now  attracting  much  attention  on  the 
part  of  machinists  and  manufacturers. 

The  material  in  question  owes  its  origin  to  the  discovery 
some  time  since  made  by  MM,Montefiore-Levi  and  Kdnzel, 
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that  the  density  and  toughness  of  ordinary  bronze  is  notably 
increased  by  the  addition  to  its  composition  of  phosphoras 
(in  the  form  of  phosphor-copper).  Since  the  first  announce- 
ment of  its  claims,  the  mateiial  has  been  subjected  to  very 
thorough  tests — both  under  governmental  and  private  direc- 
tion— and  with  the  most  flattenng  results. 

It  is  claimed  that  by  judiciously  varying  the  proportion 
of  phosphorus  in  the  manufacture,  an  alloy  of  almost  any 
desired  quality  can  be  produced,  thus  opening  for  it  a  field 
of  great  utility  from  the  variety  of  its  possible  applications. 
Unlike  other  alloys,  it  can  be  remelted  without  serious  de- 
terioration of  quality,  while  heavy  steel  castings,  when  worn 
or  broken,  are  comparatively  worthless.  A  great  variety  of 
objects  made  of  the  material,  on  exhibition  at  the  above- 
named  cities  and  elsewhere,  have  been  enumerated,  of  which 
we  will  only  present  «ome  of  the  more  interesting.  It  has 
been  employed  with  advantage  for  the  great  bearings  of  the 
plates  in  general  rolling-mills,  and  for  conical  gearing  in  uni- 
versal rolling-mills — for  which  it  is  much  superior  to  both 
cast  iron  and  ordinary  bronze.  A  just  idea  of  its  value  may 
be  formed  from  the  fact  that  at  the  Vienna  Exposition  it  ob- 
tained the  following  awards:  In  group  1 — for  cog-wheels,  tuy- 
eres, and  bearings — the  diploma  of  merit ;  in  group  7 — for  re- 
volvers and  parts  of  harness— the  medal  of  progress ;  and  in 
group  12— for  its  application  to  guns,  etc. — tlie  medal  of  merit. 

A  great  variety  of  objects  hitherto  made  of  iron  or  steel 
may  with  advantage  be  cast  of  phosphor-bronze,  and  in  many 
cases  only  require  to  be  polished  to  be  ready  for  use ;  in  ad- 
dition to  which  thev  will  not  corrode. 

Its  gi'eat  fluidity, compactness,  fine  grain,  and  beautiful  col- 
or, adapt  it  admirably  for  decorative  work 4  and  the  perfec- 
tion of  the  castings. materially  lessens  the  expense  of  subse- 
quent chasing  and  finishing. 

The  Belgian  government  has  adopted  the  phosphor-bronze 
for  small  arms,  and  for  the  harness-metal  of  its  cavalry.  From 
the  brief  space  of  time  daring  wbich  it  has  been  before  the 
mechanical  world,  no  less  than  from  the  modifications  of 
which  its  physical  properties  are  susceptible  by  slight  varia- 
tions in  its  constitution,  it  is  fair  to  presume  that  the  uses  to 
which  it  may  be  advantageously  applied  have  as  yet  by  no 
means  been  fully  recogiuzed. 
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A.  MATHEMATICS  AND  ASTRONOMY. 

PROFESSOR    HEIS'    STAR    ATLAS. 

A  NBW  8tar  atlas  of  high  scientific  and  practical  value  has 
been  recently  published  by  Professor  Heis,  of  Mtlnster.  This, 
work  consists  of  twelve  sheets,  and  contains  5421,  stars  and. 
nebulae — i.  6.,  all  that  are  visible  to  the  sharpest  vision  in  the 
northern  hemisphere  While  in  many  respects  similar  to  the. 
standard  atlas  of  Argelander  (his  Uranometria  Nova),  it  dif- 
fers, and  is  perhaps  an  improvement  on  it,  in  that  it  contains 
many  more  of  the  fainter  stars,  and  especially  that  the  Milky 
Way  is  skillfully  delineated,  with  all  its  variations  of  outline 
and,  brightness.  Such  an  atlas  becomes  invaluable  to  those 
who  interest  themselves  in  the  recently  developed  department 

of  meteoric  astronomy.       

>  •       ,   . 

AMERICAN   STAR  CATALOGUE. 

The  largest  catalogue  of  stars  ever  prepared  in  America 
has  been  published  by  the  United  States  Naval  Observatory 
at  Washington. 

ThiS;  work  embodies  all  the  valuable  observations  made 
since  the;  foundation  of  the  observatoiy,  in  1842,  with  the 
meridian  instruments,  consisting  of  the  work  of  the  well- 
known  astronomers  Coffin,  Hubbard,  Ferguson,  Newcomb, 
Hall,  Harkness,  and  Yarnall.    Over  fifteen  years  of  labor  have 
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been  devoted  to  it  by  Professor  Yarnall  and  his  assistants, 
and  he  has  himself  made  nearly  one  half  of  the  observations. 
The  catalogue  is  based  on  over  eighty  thousand  observations 
of  more  than  ten  thousand  stars,  many  of  them  being  quite 
faint,  and  in  extreme  southern  latitudes,  such  as  have  never, 
or  rarely,  hitherto  been  observed. 

Professor  Yarnall  has  made  an  elaborate  comparison  of 
his  results  with  the  position  of  the  stars  given  in  the  Ameri- 
can  Nautical  Almanac^  and  finds  that  but  very  small  syste- 
matic differences  exist.  Americans  will  be  pleased  to  wel- 
come this  valuable  addition  to  astronomical  literature. 


AMATEUR  ASTRONOMY   IN  AMERICA. 

Mr.  C.  W.  Burnham,  of  Chicago,  has  communicated  to  the 
London  Astronomical  Society  a  list  of  eighty-one  new  double 
stars  discovered  by  him.  Mr.  Buraham  is  an  amateur  astron- 
omer— one  of  the  few  in  this  country  who  have  succeeded  in 
bringing  their  enthusiasm  up  to  the  "useful-work"  point. 
He  has  consulted  almost  all  the  good  modern  catalogues  of 
double  stars  in  order  to  ascertain  that  those  discovered  by 
him  to  be  double  were  not  already  recorded  in  the  annals  of 
astronomy.  Chicago  is  to  be  congratulated  that,  amid  her 
business  and  her  losses,  one  of  her  citizens  is  able  to  apply 
hiB  leisure  to  the  pursuit  of  so  ennobling  a  study. 

T5E   VARIABLE   SIZE    OF  THE   SI?N. 

Secchi,  the  astronomer  of  Rome,  has  concluded,  from  cer- 
tain observations  made  during  the  past  year,  that  he  is  justi- 
fied in  affirming  that  thei'e  is  a  periodic  variability  in  the  size 
of  the  sun.  The  many  startling  revelations  of  science  during 
the  past  ten  years  have  prepared  the  way  for  the  acceptance 
of  even  this  conclusion,  though  the  observations  on  which 
Secchi  founds  his  belief  are  as  yet  so  few  as  to  still  leave  room 
for  some  possible  doubt  on  the  subject.  It  vrould  s^eni  that 
the  outer  surface  of  the  sun — the  photosphere  as  seen  by  us 
— is  a  gaseous  envelope  in  a  state  of  continual  and  perhaps 
periodic  change,  such  that  the  diameter  of  the  solai'  Orb,  as 
measured  by  the  aid  of  the  telescope^  is  least  in  the  region 
of  the  greatest  spot  activity — that  is,  the  solar  equatorial 
belt  does  not  bulge  out  as  does  that  of  the  earth,  but,  on  the 
contrary,  the  solar  polar  axis  is  the  longest  diameter  of  that 
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body.  The  excess  of  the  polar  over  the  equatorial  diameter 
is,  however,  a  very  small  quantity,  and  may  be  referred  either 
to  tides  in  the  photosphere  or  to  the  influence  of  the  solar 
spc^s  themselves. — Mem,  Soc.  Spectroaeopiste  Italiani^  Sept  9, 
1872.  

SOLAB  SPOTS   AND   PROTUBERANCES. 

P6re  Secchi  has  lately  presented  to  the  French  Academy 
a  paper  containing  some  new  generalizations  on  the  relations 
of  the  solar  spots  to  the  protuberances  visible  with  the  spec- 
troscope. He  begins  by  referring  to  the  small  number  of 
protuberances  during  the  last  four  months,  especially  near 
the  poles  of  the  sun,  where  they  were  both  few  and  faint 
This  diminution  in  the  number  of  protuberances  coincides 
with  a  diminution  in  the  number  of  spots.  He  is  led  to  the 
following  conclusions  respecting  the  relations  between  these 
two  phenomena: 

1.  The  regions  of  faculaa  and  spots  are  richest  in  protuber- 
ances. 

2.  There  are  two  kinds  of  protuberances :  the  one  thin  and 
feebie,  spread  out  like  our  thin  cirrus  clouds  in  the  atmos- 
phere ;  the  others,  more  dense,  compact,  and  brilliant,  having 
a  thready  structure,  and  a  peculiar  optical  character. 

3.  The  spectral  analysis  of  this  last  class  shows  that  their 
spectrum  is  very  complicated,  and  that  they  contain  a  num- 
ber of  substances,  while  the  others  show  only  the  lines  of 
hydrogen  and  the  line  D^. 

A  careful  study  during  two  consecutive  years  of  observa- 
tion has  convinced  P^re  Becchi  that  it  is  these  brilliant  .and 
complicated  protuberances  with  wbiob  the  spots  are  connect- 
ed. Two  well-established  and  very  general  phenomena  have 
confirmed  this  conclusion.  Eirst,  although  the  hydrogen  pro- 
tuberances are  seen  all  around  the  solar  disk,  yet  the  spots 
are  confined  to  a  determinate  region,  from  which  it  follows 
that  a  hydrogenic  eruption  can  not  produce  a  spot.  Second, 
the  brilliant  eruptions  with  numerous  metallic  rays  are  con- 
fined to  the  latitudes  of  the  spots.  These  two  facts  led  him 
to  suspect  that  the  cause  of  the  spots  is  connected  with  the 
spectral  constitution  of  the  protuberances.  He  therefore 
carefully  noted  all  the  eruptions  having  this  character,  which 
for  brevity  be  calls  metallic,  and  he  found  that  whenever  one 
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of  these  eruptions  is  seen  on  the  eastern  edge  of  the  sun,  a 
spot  is  sure  to  appear  on  the  day  following.  This  connection 
has  been  so  uniibrm  that  for  several  months  he  has  been  able 
to  predict  the  appearance  of  a  spot  by  simple  examination  of 
the  spectrum  of  the  eruption.  Afterward,  by  examining  his 
older  observations,  he  has  found  a  hundred  similar  verifica- 
tions. In  fact,  it  is  hardly  necessary  to  examine  the  spectrum 
of  the  eruption,  its  peculiar  physical  character  being  nearly 
as  good.  In  the  first  place,  the  light  of  the  jets  exhibits  a 
great  brilliancy.  The  hydrogen  ray  C  assumes  a  very  deep 
and  singular  tint.  The  flames  are  very  dense,  terminating  in 
sharp  and  often  straight  points ;  when  bent  back,  they  are 
very  unstable,  changing  from  one  instant  to  another.  The 
height  of  the  jet  is  generally  but  not  always  considerable ; 
sometimes  the  jets  are  low,  but  veiy  sharply  terminated. 

From  a  companson  of  these  spectra  with  those  of  the  spots, 
Secchi  concludes  that  the  spectrum  of  the  metallic  protuber- 
ances is  the  same  with  that  of  the  spot,  which  on  the  edge  of 
the  sun  appears  by  its  direct  rays,  while  on  the  disk  the  rays 
are  reversed.  The  spots  are  produced  by  masses  of  metallic 
vapor  bursting  out  from  the  interior  of  the  sun.  These  va- 
pors need  not  rise  to  a  great  elevation;  it  is  sufficient  if  they 
rise  above  the  general  level  of  the  photosphere.  .  They  then 
rest  suspended  and  floating  in  the  photosphere  itself  like 
islands,  but  being  sunk-  to  its  level  they  look  like  cavities. 
These  masses  are  of  course  coated,  and  therefore  absorb  the 
rays  of  light  and  heat,  but  the  surrounding .  photosphenc 
mass  gradually  encroaches  upon  and  dissolves  them. 

Secchi  finally  remarks  that  there  are  still  some  details  to 
be  explained  which  will  require  time  to  work  up.  He  diflers 
completely  from  Faye,  who  attributes  the  spots  to  revolving 
storms  or  solar  cyclones,  stating  that  there  are  not  moi*e  than 
^ye  or  six  cases  of  spots  showing  a  motion  of  revolution  in 
the  course  of  a  year.  ' 

SECCHI   ON   SOLAB  FBOTUBEBANOES. 

The  observations  of  solar  protuberances  by  Secchi  for  the 
latter  half  of  1872  have  been  published,  and  fonn  a  very 
valuable  contribution  to  what  he  styles  "  solar  meteorology." 
The  conclusions  to  which  he  has  been  led  are  thus  epitomized : 

1.  The  protuberances  from  August  13  to  December  31, 
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1872,  embracing  five  revolutions  of  the  sun,  have  been  less 
numerous  than  during  the  four  preceding  rotations,  averag- 
ing respectively  159  and  261  per  revolution. 

2.  There  has  been  a  corresponding  diminution  in  the  num- 
ber of  the  spots. 

3.  The  jets  inclined  in  the  direction  of  the  reigning  solar 
current  have  been  less  numerous,  many  being  in  an  opposite 
direction. 

4.  The  number  of  jets  turned  toward  the  poles  has  been 
292,  that  of  those  turned  toward  the  equator  89,  while  46  had 
a  double  inclination.  Of  the  number  89,  the  greater  part 
were  within  thirty  degrees  of  the  solar  equator.  Beyond 
thiiiy  degrees  the  jets  were  almost  exclusively  turned  toward 
the  poles,  and  it  is  remarkable  that  the  direction  of  these  is 
opposed  to  that  of  the  lower  portions  of  the  chromosphere. 

Seccbi's  conclusions  regarding  the  connection  between  so- 
lar spots  and  protuberances  are  especially  remarkable.  After 
recounting  the  results  to  which  he  was  led  some  years  ago  in 
i-egard  to  the  regions  rich  in  spots  and  protuberances,  and  in 
regard  to  the  heavy  metallic  and  the  lighter  gaseOus  jets,  be 
proceeds  to  state  that  the  metallic  jets  are  those  that  are 
connected  with  the  solar  spots,  and  so  intimate  is  this  con- 
nection that  whenever  he  detected  the  top  of  one  as  it  came 
into  sight  above  the  eastern  limb  of  the  sun,  he  has  been  able 
to  safely  predict  the  approaching  solar  spot  at  its  base.  The 
gaseous  or  hydrogen  jets  are  not  capable  of  producing  spots. 

So  familiar  has  Secchi  become  with  the  appearance  of  these 
phenomena  that  he  is  able,  without  the  spectroscope,  and  by 
a  simple  examination  of  the  physical  appearance  of  the  jets, 
to  determine  their  nature.  He  finds  in  the  recent  observa- 
tions of  Professor  Young  a  complete  confirmation  of  his  own 
view  that  the  spectrum  of  the  metallic  protuberances  is  the 
spectrum  of  the  interior  of  the  solar  spots,  the  lines  being  in 
the  one  case  seen  direct  and  bright,  and  in  the  other  reversed 
and  dark.  On  this  principle  Secchi  founds  his  theory  of  the 
constitution  and-  explanation  of  the  phenomena  of  the  solar 
spots,  which  are,  in  brief,  according  to  him,  but  clouds  of 
cooler  metallic  vapor  pushed  up  through  and  floating  above 
the  solar  photosphere.  A  more  detailed  explanation  of  his 
views  is  promised  shortly. — 6  jB,  1873,  251. 
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NOVEL  BELATIOXS  AMONG  THE   PLANETS. 

At  the  recent  meeting  of  the  National  Academy  of  Science, 
at  Washington,  a  most  eloquent  and  elaborate  essay  was  read 
by  Professor  Stephen  Alexander,  the  astronomer,  of  Prince- 
ton, New  Jersey.  Some  twenty  years  ago  Professor  Alex- 
ander communicated  to  the  scientific  world  an  original  class- 
ification of  the  nebalse,  in  which,  among  other  things,  bat  by 
a  different  process  of  reasoning,  he  anticipated  the  recent 
conclusion  of  Proctor  that  our  Milky  Way  is  a  spiral  nebula. 
Since  then  Professor  Alexander  has  been  busily  engaged  on 
the  plans  .and  the  erection  of  the  magnificent  observatory  at 
Princeton,  which  the  college  owes  to  the  munificence  and  sci- 
entific interest  of  General  Halsted.  Notwithstanding  the 
heavy  duties  imposed  upon  him  as  a  teacher,  Professor  Alex- 
ander, who  is  now  the  oldest  of  living  American  astronomers, 
has  found  time  to  engage  in  the  laborious  numerical  compu- 
tations incident  to  one  of  the  most  difficult  problems  that  of- 
fer themselves  to  the  consideration  of  astronomera,  while  at 
tlie  same  time  it  is  by  far  the  grandest.  This  is  nothing  less 
than  the  discovery  of  those  laws  which  governed  the  original 
formation  of  the  universe^  and  especially  of  our  planetary 
system.  To  this  investigation  Kepler  gave  many  years  of 
patient  toil,  and  though  he  honestly  threw  away  as  too  arti- 
ficial the  many  curious  laws  that  he  at  one  time  thought  he 
had  discovered,  yet  there  remained  the  so-called  "Three Laws 
of  Kepler  "  to  challenge  a  Newton  to  find  out  their  hidden 
meaning,  and  to  reveal  to  him  the  truth  of  the  law  of  gravi- 
tation. Next  Bode  found  the  famous  relation  between  the 
radii  of  the  planetary  orbits,  which  contributed  so  much  to 
the  discovery  of  the  planet  Neptune,  and  of  the  group  of  as- 
teroids between  Mars  and  Jupiter.  Since  Bode's  day.  Kirk- 
wood  and  Chase  have  worked  with  some  success  upon  the 
planetary  harmonics ;  but,  outstripping  both  in  the  exactness 
of  his  results,  comes  the  veteran  Alexander.  It  would  be  im- 
possible here  to  give  even  a  small  portion  of  the  innumerable 
remarkable  coincidences  and  verifications  that  have  been  re- 
vealed to  the  professor — we  say  "  revealed  "  advisedly,  al- 
though it  is  evident  that  he  has  pursued  a  strictly  logical, 
and  in  many  cases  a  purely  inductive,  method — in  the  dis- 
covery of  the  wonderful  ratios  that  he  has  shown  to  exist  not 
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onJy  between  the  planetaiy  motions,  but  also  between  those 
of  the  satellites. 

Among  the  twenty-five  classes  of  facts' supporting  his  the^ 
ories,  perhaps  the  explanation  of  the  tilting  of  the  planes  of 
the  orbits  of  XJranns's  satellites,  and  of  the  axis  of  i*evolation 
of  Yenns,  may  be  considered  most  8ai*priBing.  If  we  considei* 
these  new  i*atios  and  novel  relations  to  be  the  direct  results 
of  the  physical  forces  that  were  active  in  the  original  forma- 
tion of  the  planetary  system,  then  certainly  the  elaborate 
work  of  Alexander,  in  so  far  as  it  brings  these  ratios  to  our 
attention,  must  be  considered  as  the  most  valuable  step  that 
has  yet  been  made  toward  the  discovery  of  the  underlying 
physical  laws.  We  can  indeed  most  fully  sympathizJe  with 
the  eloquence  with  which  he  said :  '^  I  have  not  troubled  you 
with  the  repetition  of  many,  and  perhaps  foolish,  things  that 
the  discoverer  of.  these  laws  did  and  said,  but  when  he  saw 
this  result"  (alluding  to  the  relations  between  Mercury  and 
Venus)  "there  was  a  i*aising  of  the  eyes  to  heaven  and  a 
clasping  of  the  hands  together,  while  the  lips  uttered,  'Glo- 
ry!"'       . 

BTEW  ASTEROIDS. 

Professor  Peters,  director  of  the  Litchfield  Observatory  of 
Hamilton  College,  Clinton,  New  York,  discovered  on  the 
night  of  February  17  a  new  asteroid,  which  is  the  one.  hun- 
dred and  thirtieth  of  this  group  of  bodies,  and  we  believe  the 
twentieth  that  has  been  discovered  by  Professor  Peters.  It 
will  be  remembered  thiat,  in  order  to  at  once  follow  up  the 
discovery  of  a  new  member  of  this  group  of  minute  planets 
by  numerous  precise  observations,  an  arrangement  has  been 
made  with  the  telegraph  companies  by  which  the  news  is  at 
once  telegi'aphed  to  Europe.  The  present  is  the  second  oc- 
casion that  the  Smithsonian  Institution  has  had  for  thus  mak- 
ing use  of  the  Atlantic  cable. — 4  2>,  Marchy  1873. 

THE   MASS   OF  JUPITER. 

This  important  element  of  astronomical  calculations  has 
been  quite  recently  determined  by  Professor  Kruger,  the  di- 
rector of  the  observatory,  at  Helsingfors.  Kruger  has  sought 
to  make  a  new  and  independent  determination  of  the  mass 
of  this  planet  by  investigating  the  effects  of  its  attractions 


8         ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

upon  the  movements  of  the  asteroid  Themis.  The  resalt  is 
singularly  in  accordance  with  those  that  have  been  hitherto 
accepted,  and  is  based  on  all  the  observations  made  during 
the  seventeen  years  1858-1870,  and  gives  the  mass  of  Jupiter 
*^  io4T.588±o.i92'  ^^^  Tcsult  recently  obtained  by.MoUer  from 
his  study  of  the  movements  of  Faye's  comet  was  1047. Y88± 
0.186.  The  most  generally  used  by  astronomers  was  long 
«ince  determined  by  Bessel  from  observations  of  Jupiter^s 
satellites,  and  is  1047.879±0.159.— 1  jB,  March  2, 1873. 

CHANGES   ON  JUPITEE's   SURFACE. 

Tacchini  reports  that,  during  January,  1873,  he  has  ob- 
served quite  remarkable  changes  in  the  appearance  of  the 
belts  of  Jupiter.  The  belts  were  no  longer  pai*allel  to  his 
equator  as  usual ;  but  from  the  equator  southward  were  seen 
numerous  brilliant  white  spots,  and  also  many  black  spots 
saiTOunded  by  white.  These,  and  other  appearances,  are 
evidently  due  to  some  peculiar  alterations  in  the  planet,  and 
Tacchini  calls  upon  all  having  good  telescopes  to  give  special 
attention  to  this  planet. 

• 

MOONS   OF   URANtJS. 

Observations  of  the  planet  Franus,  at  the  Bothkamp  Ob- 
servatory, in  the  spring  of  1871,  revealed  occasionally,  under 
fevorable  conditions,  small  stars  near  it,  two  of  which  certain- 
ly, and  two  others  probably,  were  satellites.  Their  periods 
of  revolution  were  fixed,  by  calculations  of  Vogel,  at  13.462, 
8.705,  4.16,  and  2.64  days  respectively. — 19  (7,  November  23, 
1872,383.  

WHITE   APPEARANCES  IN  THE   MOON. 

A  writer  in  Nature  suggests  that  the  white  telescopic  ap- 
pearance in  many  parts  of  the  moon's  surface,  resembling 
snow,  may  .be  really  a  coating  of  salt  on  extinct  volcanoes 
of  that  satellite.  The  dazzlins:,  snow-white  effect  of  the 
mountains  is  commented  upon ;  and  it  is  thought  that  a  clew 
to  the  phenomenon  is  furnished  by  the  late  eruptions  of  Mount 
Vesuvius.  In  this  instance  a  crust  of  crystals  of  salt  was 
formed  over  the  entire  surface  of  the  lava  on  cooling. — 12  -4, 
January  16, 1876, 221. 
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PAPEBS   ON  THE   TRANSIT  OP   VENUS. 

Part  II.  of  papers  relating  to  the  transit  of  Venus  in  1874 
has  been  published  by  the  Navy  Department,  and  is  occu- 
pied principally  by  a  series  of  charts  and  tables  prepared 
by  Mr.  George  W.  Hill  for  facilitating  the  predictions  of  the 
several  phases  of  the  transit.  It  is  accompanied  by  four 
charts  representing  the  exterior  and  interior  contact  of  both 
ingress  and  egress,  full  directions  being  given  for  using  them. 

THE    ORIGIN   OF  METEORS   AND   COMETS, 

Proctor  has  recently  advanced  an  idea  as  to  the  origin  of 
comets  and  meteors  that  may  seem  to  be  but  the  revival  of 
an  old  opinion,  and  one  supposed  to  have  been  exploded. 
The  researches  of  Schiaparelli  and  Newton  and  others,  in 
that  they  showed  the  meteoi*s  to  be  regular  members  of  the 
solar  system,  seem  to  have  temporarily  satisfied  the  inquiry 
as  to  the  remote  origin  of  these  bodies. .  The  former  astron- 
omer assumes  them  to  exist  generally  throughout  the  inter- 
stellar spaces,  and  to  be  successively  drawn  to  one  and  then 
to  another  sun,  while  Proctor  reasons  that  these  bodies  are 
now  found  to  travel  in  groups  or  streams,  that  it  is  difficult 
to  conceive  how  our  sun  could  draw  a  connected  stream  of 
meteora  to  itself  at  iany  given  epoch,  and  that  if  these  bodies 
were  ejected  from  the  self-luminous  stars,  wo  may  with  equal 
plausibility  suppose  similar  bodies  to  have  been  ejected  from 
the  planets  of  our  own  system  when  they  were  in  a  molten 
condition.  .  He  accordingly  shows  the  very  modemte  degree 
of  force  required  to  eject  a  meteor  from  the  surfaces  of  the 
outer  planets,  and  examineis  the  orbits  of  such  periodical 
comets  and  meteors  as  ai'e  at  present  known.  In  accordance 
with  the  suggestion  of  A.  S.  Herschel,  he  deduces  the  intei^ 
esting  conclusion  that  the  comets  expelled  from  Jupiter  would 
mostly  have  a  direct  motion,  or  one  in  the  same  direction  as 
his  own,  while  those  ejected  from  Neptune  would  be  as  likely 
to  have  a  retrograde  as  a  direct  motion.  Proctor  concludes 
that  many  comets  have  sprung  from  Jupiter  and  Neptune, 
and  at  least  one  from  Uranus— the  latter  being  the  well-known 
November  meteor  stream,  or  the.  Leonides,  which  Hind  has 
ahown  to  be  connected  with  Tempel's  comet.-T5  -4,  January^ 

1873,  .   ^ 
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METEORIC  SHOWER   OF  NOVEMBER   27,  1872. 

The  scientific  journals  of  Europe  contain  copious  accounts 
of  the  great  meteoric  shower  on  the  evening  of  November  27, 
only  the  end  of  which  was  seen  in  this  country,  Professor 
Bruhns  writes  that  at  the  Leipsic  Observatory  seven  hundred 
meteors  fell,  in  the  south  and  southeast,  in  the  course  of  thir- 
ty-five minutes.  Between  eight  and  nine  o'clock  an  observer, 
looking  north,  counted  at  the  rate  of  twenty  per  minute. 
About  one  out  of  six  was  as  bright  as  a  star  of  the  first  mag- 
nitude, and  most  of  the  remainder  were  between  the  second 
and  third,  only  about  one  third  of  the  whole  being  fainter 
than  the  third  magnitude.  The  brighter  ones  were  generally 
yellow,  though  sometimes  green. 

The  accounts  from  France  and  from  all  paiiis  of  Germany 
are  of  the  same  general  nature;  but  it  seems  that  in  Italy — 
owing,  perhaps,  to  the  clearer  sky — ^the  phenomenon  appeared 
to  better  advantage.  At  the  Observatory  of  Moncalieri  thir- 
ty-three thousand  meteors  were  counted  in  six  hours,  showing 
the  shower  to  have  been  one  of  the  most  remarkable  of  recent 
times.  

biela's  comet  in  its  newest  aspect. 

On  the  evening  of  the  27th  of  November,  1872,  Europeans 
were  favored  with  a  shower  of  falling  stars,  which  has  now 
become  one  of  the  most  interesting  of  all  on  i^cord.  From 
the  great  shower  of  1833  dates  the  revival  of  a  more  intelli- 
gent interest  in  the  subject  of  shooting-stars,  until  at  last  the 
studies  of  Newton  of  New  Haven,  Weiss  of  Vienna,  and  Schi- 
aparelli  of  Milan  have  led  to  quite  an  exact  knowledge  of  the 
nature  of  these  bodies.  When  finally  there  could  no  longer 
be  any  doubt  that  some,  if  not  all,  of  these  meteors  were  re- 
lated in  a  peculiar  and  intimate  manner  to  the  comets,  it  be- 
came possible,  in  1868,  for  Professor  Weiss  to  state  the  prob- 
able connection  between  Biela's  comet  and  the  meteors  that 
had  been  often  observed  about  the  first  of  December,  and  to 
predict  that  we  should  probably  experience  a  star-shower  in 
1872  on  passing  near  to  that  comet.  The  shower  came  as 
predicted — it  was  well  seen  in  the  early  evening  twilight  at 
stations  in  our  Atlantic  States,  and  was  very  brilliant  in  Eu- 
rope. 
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This  preliminary  verification  of  the  views  of  Professor  Weiss 
was,  however,  not  the  most  interesting  circumstance.  No 
sooner  had  Klinkerfues,  of  Gottingen,  determined  the  appar- 
ent radiant  point  of  the  meteors,  than  he  computed  their  orbit 
about  the  sun,  and  finding  that  they  really  moved  in  a  path 
nearly  coincident  with  that  of  Biela's  oomet,  he  proceeded  to 
reason  upon  their  probable  future  course.  He  states  that  he 
concluded  that  if  the  observed  meteors  radiated  from  the 
poiot.  observed  by  him,  they  must  be  moving  toward  the  op- 
posite point  of  the  sky,  which  was  near  the  star  Thetu  Ceu- 
tauri,  in  the  southern  heavens,  and  that,  if  looked  for  soon 
enough,  they  might  possibly  be  seen  as  a  faint  cloud  in  that 
i*egion.  The  idea  was  sufiiciently  bold,  yet  so  interesting 
and  novel  that  Professor  Klinkerfues  felt  himself  warranted 
in  sending  to  the  director  of  the  observatory  at  Madras  the 
following  i>emarkable  telegram :  "  Gottingen,  November  30. 
Biela  touched  Earth  on  the  27th.  Search  near  Theta  Cen- 
tauri." 

With  a  faith  equal  to  that  of  Galle,  when  he  searched  for  and 
found  the  planet  Neptune  predicted  by  Le  Verrier,  Pogson 
now  turned  his  telescope  upon  the  spot  indicated,  and,  the 
third  time  of  searching,  at  last  beheld  the  comet  as  a  very 
faint,  diffuse  spot  of  light.  The  observations  of  position  made 
by  Pogson,  and  now  received  by  mail,  have  been  subjected 
to  a  careful  study  by  Oppolzer,  of  Vienna,  and  he  concludes 
that  there  is  every  reason  to  believe  this  to  be  one  of  the  two 
portions  of  Biela's  comet,  both  of  which  have  been  lost  to 
telescopic  right  for  twenty  yeai*s.  The  other  portion  will 
very  probably  continue  to  elude  the  powers  of  theoretical 
astronomy  to  trace  its  path  and  discover  its  whei*eabouts, 
yet  it  is  by  no  means  improbable  that  it  may  be  discovei^d 
by  some  of  the  many  busy  comet-hunters. 

It  will  be  seen  that  the  history  of  Biela's  comet  may  be 
thus  epitomized.  It  pursued  an  elliptic  orbit,  in  obedience 
to  the  law  of  gravitation,  until  1846,  when  it  was  by  some 
unknown  force  divided  into  two  portions.  These  were  seen 
in  1863,  by  which  time  they  had  separated  several  millions 
of  miles  from  each  other.  For  twenty  years  they  have  not 
been  again  seen.  Meantime  the  study  of  the  shooting-stars 
taught  us  that  the  latter  were  often  fragments  or  the  minute 
components  of  comets: 
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The  observations  of  the  star-shower  of  1872  (November  27) 
show  that  the  earth  then  passed  through  a  portion  of  a  com- 
et, which  must  have  been  formerly  a  pait  of  Biela's  comet ; 
and  finally,  the  same  observations  enabled  the  astronomer  to 
predict  and  to  discover  the  lost  comet. 

Tiie  conclusion  of  the  whole  matter  may  be  accepted  by 
astronomers  in  the  expression — comets  become  star-showera 
when  the  earth  pasises  through  them,  and  showers  of  shoot- 
ing-stars are  comets.  It  is  not  yet  known  that  mankind  re- 
ceived any  harm  from  the  events  of  November  27, 1872  I 

AKOTHBB  COMETABY  STAB   SHOWBB. 

Mr.  Hind,  superintendent  of  the  British  Nautical  Almanac^ 
appears  to  have  added  another  to  the  known  cases  of  the  co- 
incidence of  showers  of  shooting-stare  with  the  passage  of  the 
earth  near  or  through  a  comet.  It  will  be  remembered  that 
the  nieteors  of  the  12th  of  November  had  already  been  sup- 
posed, with  good  reason,  to  be  a  portion  of  the  firet  comet  of 
1866,  or  Tempel's  comet,  which  had  at  some  pi'evious  time 
become  separated  therefrom.  Now,  however,  Mr.  Hind  has, 
with  the  assistance  of  Mr.  Williams,  the  secretary  of  the  Royal 
Astronomical  Society,  and  an  accomplished  Chinese  scholar, 

'  succeeded  in  tracing  the  orbit  of  a  comet  observed  in  China 
in  1366,  and  in  showing  its  probable  connection  with  a  great 
shower  of  meteora  also  observed  in  that  country  in  October 
of  the  same  year.    The  same  comet  was  also  observed  in  868 

'  both  in  Europe  and  China. 

The  systematic  re-appearance  of  the  November  meteors  at 
intervals  of  about  33.3  years  was  first  demonstrated  by  Pro- 
fessor Newton,  of  Yale  College,  who  also  thus  gave  the  firet 
clew  to  their  real  nature.  Mr.  Hind's  research  is  valuable  in 
adding  not  only  another  ancient  date,  as  presei*ved  in  the 
chronicles  of  China,  but  especially  in  having  ascertained  the 

'  date  at  which  Tempel's  comet  was  seen  both  as  a  comet  and 
as  a  star  shower,  very  much  as  has  recently  happened  to  Bie- 
la's  comet. — Monthly  Notices  ItoycA  Astron,  Soc. 

NEW  THEOBY  OF  TOE  AUBOBA. 

Professor  Foster,  of  Bern,  Switzerland,  has  lately  devel- 
oped the  new  theory  of  the  origin  of  the  aurora  as  it  had 
been  propounded  in  London  by  Professor  Glaisher  in.  1869. 
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According  to  this  theoiy,  the  aurora  is  the  result  of  a  Becoud- 
ary  or  induced  current  of  electricity,  produced  by  sudden 
changes  in  the  earth's  magnetic  condition.  The  cause  of  the 
latter  changes  is  not  yet  understood ;  that  they  exist,  how- 
ever, is  abuadantly  proved  by  the  autonoiatic  records  of  the 
observatory  at  Greenwich.  Grlaisher's  theory  assumes  these 
changes  in  the  earth's  condition,  as  the  cause  of  the  atmosr 
pheric  currents,  and  of  the  magnetic  disturbances. 

The  theory  of  De  La  Rive,  which  for  years  bas  been  con- 
sidered the  most  plausible,  on  the  contrary,  considers  the  atr 
mospheric  currents  as  the  primary  cause,  and  the  terrestrial 
phenomena  as  the  tesult-r-MittheiL  naturfor$ch,  Gesellscha/t, 

GEOUND   CUERKNTS  AND  THE   ATTRORA   OP   1872. 

The  journal  of  the  London  Society  of  Telegraph  Engineers 
contains  a  very  interesting  summary  of  the  phenomena  of 
"ground  currents,"  as  observed, in  connection  with  the  au- 
roi'a  of  1872,  February  4.  Not  only  was  this  aurora  one  of 
the  most  remarkable  of  recent  years,  because  of  the.  wide  ex- 
tent of  its  visibility,  but  it  seems  to  have  been  attended  with 
electrical  disturbances  that  are,  a$  yet,  unparalleled  in  the 
annals  of  science  for  their  intensity,  if  not  fov  their  duratioii 
and  geographical  extent.  The  above-mentioned  journal  gives 
a  fao-simile  of  the  automatic  photographic  records  kept  at  the 
Royal  Obseryortory,  Greienwich,  during  the  day.of  the  aurora, 
and  from  this  the  exact  nature  of  the  electrical  disturbance 
may  be  deduced.  It  appears  that  all  the  telegraph  lines  of 
the  world  were  more  or  less  affected  on  the  day,  iq  question, 
and  that  all  those  running  east  and  west,  or  nearly  so,  and 
especially  the  ocean  cables,  were  rendered  temporarily  use- 
less for  business  purposes  from  the  disturbance  caused  by 
these  extraneous  currents  of  electricity,  tvhich  are  supposed 
to  enter  the  line  via  the  earth  plate,  or  ground  connection  at 
each  end  of  the  line,  and  which  either  overpower  or  partially 
mask  the  effects  produced  by  the  current  let  on  from  a  gal- 
vanic battery  by  the  operator  in  the  ordinary  course  of  send- 
ing dispatches,  The  origin  of  the  cui*rent8  thus  flowing 
through  the  telegraph  wires  or  cables  from  one  continent  to 
the  other  is,  so  far,  quite  unknown,  and  though  several  hy- 
potheses seem  plausible,  yet  there  are  still  wanting  those 
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nccurate  observations  on  which  to  base  a  correct  explanatiocL 
The  Greenwich  records  show  the  current  to  have  produced 
effects  similar  to  those  resulting  by  a  zinc  current  flowing 
from  the  east  or  northeast  to  the  west  or  southwest. 

The  obsei-vations  on  the  Red  Sea  cable  showed  the  strong- 
est current  to  have  equaled  that  produced  by  one  hundred 
and  seventy  DanielPs  cells.  On  the  Persian  Gulf  cable  and 
the  Atlantic  cable  the  ground  currents  were  equal  to  eighty 
Minotti  cells.  It  would  possibly  be  to  the  advantage  of  all 
concerned  in  telegraphy  if  systematic  study,  on  an  extended 
«cale,  of  these  earth  currents  could  be  instituted.  The  thor- 
ough understanding  of  the  subject  would  doubtless  lead  to 
the  invention  of  some  method  of  ameliorating  the  disturbing 
effects  of  these  currents  on  the  business  of  the  various  com- 
panies.   

REORGANIZATION   OF  FRENCH   OBSERVATORIES. 

A  decree  of  February  IV,  1873^  on  the  part  of  the  French 
government,  reorganizes  the  Paris  Observatory,  and  places 
it  upon  a  basis  of  extended  usefulness.  This  establishment 
is  one  of  the  most  important  of  its  class  in  the  world,  and 
has  always  gathered  to  itself  a  large  share  of  the  attention 
of  astronomers.  For  many  years  it  was  directed  by  Profess- 
or Le  Verrier,  who,  however,  was  accused  of  administering  it 
in  an  arbitrary  and  hai-sh  manner,  and  to  the  injury  of  the 
reputation  of  himself  and  his  subordinates,  and  he  was  ac- 
cordingly displaced  some  years  ago,  and  Professor  Delauney 
established  in  his  stead.  The  new  incumbent  did  not  enjoy 
his  honors  very  long,  as  he  was  drowned  in  the  summer  of 
1872,  by  the  upsetting  of  a  boat,  on  the  coast  of  France. 

No  formal  appointment  of  a  director  was  made  immediately 
after  the  death  of  Delauney,  occasion  being  taken  by  the  gov- 
ornraent  to  refer  the  whole  subject  to  a  commission,  whose 
report  is  made  the  basis  of  the  decree  referred  to.  This  pro- 
vides that  the  astronomical  personnel  shall  be  dependent  upon 
the  Minister  of  Public  Instruction,  and  shall  consist  of  titular 
astronomers,  adjunct  astronomere,  and  assistant  astronomers, 
these  to  be  distributed  among  the  different  observatories, 
with  especial  reference  to  their  fitness  for  their  several  posi- 
tions. 

The  Observatory  of  Paris  is  to  have  an  astronomical  dii'ec- 
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tor,  six  tittilar  astfonomei'S,  teii  adjunct  astronomers,  and  a 
certain  number  of  assistant  astronomers,  together  with  a  sec- 
retary and  a  financial  agent.  •  The  general  operations  of  the 
observatory,  however,  are  to  be  controlled  by  a  scientific 
council,  consisting  of  the  director,  certain  chief  astronomers, 
and  BiK  counselors  of  the  observatory  chosen  among  the  sa- 
vants eminent  for  their  labors  in  mathematical,  astronomical, 
and  physical  science,  and  four  of  them,  at  least,  to  belong  to 
the  Academy  of  Sciences  or  to  th6  Bureau  of  Longitudes. 
Each  year  one  of  these  goes  out  of  office,  but  may  be  rechosen 
by  the  minister.  The  higher  officers  of  the  observatory  are 
to  be  appointed  by  the  President  of  the  republic,  on  the  nom- 
ination of  the  minister  and  with  the  advice  of  the  General 
Assembly;  the  lower  grades  are  appointed  by  the  minister, 
on  the  nomination  Of  the  director. 

The  annual  salaried  of  the  titular  astronomers  vary  from 
six  to  eight  thousand  francs,  those  of  the  adjunct  astronomers 
from  thirty-five  hundred  to  six  thousand,  and  of  the  assist- 
ants from  one  thousand  to  thirty-five  hundred.  The  pei*son- 
nel  of  the  Obsei*vatory  of  Paris  is  named  in  the  decree  of  the 
same  date.  Professor  Le Yerrier  being  again  placed  at  the  head. 
His  functions,  however,  as  far  as  concerns  the  control  of  the 
force,  are  limited,  and  largely  dependent  upon  the  consent  of 
the  council  of  the  observatory.  M.  Stephan  is  named  as  di- 
rector at  Marseilles,  and  M.  Marie-Davy  director  of  the  Mete- 
orological Observatory  at  Montsouris. — 3  ^,  February  20, 
1873, 297.  • 

THE   CINCINNATI   OBSERVATORY. 

The  Cincinnati  Observatory,  founded  by  Pi'ofessor  O.  M. 
Mitchell,  is,  we  learn,  to  be  removed,  and  established  in  a 
manner  worthy  the  wealth  of  Cincinnati.  From  the  draw- 
ings that  we  have  been  permitted  to  see,  it  may  be  judged 
that  the  dome  of  the  new  building  will  be  thirty-five  feet  in 
diameter  in  the  inside,  or  the  largest  in  the  world.  Of  course 
such  a  structure  will  be  too  expensive  to  be  made  a  play- 
thing ;  and,  if  the  telescope  be  proportionately  large,  Cincin- 
nati may  yet  rival  Washington  in  its  superiority. 

We  understand  fi-om  Professor  Abbe,  of  the  Weather  Bu- 
reau of  the  Army  Signal-office,  who,  it  will  be  remembered, 
continued  until  lately  to  be  the  director  of  the  observatory 
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at  CincinDati,  that  in  1871  the  Astronomical  Society,  in  con- 
junction with  the  heirs  of  Nicholas  Longworth,  presented  to 
that  city  the  former  valaable  site  on  Mount  Adams,  as  well 
as  the  instruments  and  libraiy  of  the  original  observatory,  on 
condition  that  the  city  agree  to  maintain  the  institution  for 
scientific  purposes,  and  in  some  new  and  appropriate  location. 
The  new  site  was  highly  approved  of  by  Professor  Abbe,  and 
was  donated  by  John  Kilgour,  Esq.,  who  also  added  thereto 
the  Slim  of  ten  thousand  dollars  to  provide  for  the  new  build- 
ing, this  being  an  element  in  the  improvement  of  a  large  area 
of  land  that  he  has  laid  out  as  a  beautiful-  suburban  park. 
'The  observatory  is  now  under  the  control  of  the  Board  of 
Trustees  of  the  University  of  Cincinnati,  a  body  of  about 
twenty  men,  who  are  authorized  to  mould  into  a  homogene- 
ous institution  the  numerous  bequests  that  the  city  has  re- 
ceived at  various  times  for  educational  pui-poses. 

,        COLUMBIA  COLLEGE  OBSEBVATOEY. 

-  From  a  recent  communication  in  Cap  and  Gown^  we  learn 
that  there  has  been  erected  a  small  observatory  on  the  Co- 
lumbia College  campus  for  educational  and,  we  hope,  also  for 
scientific  purposes.  The  observatory  is  furnished  with  an 
equatorial,  accompanied  by  a  seven-prism  spectroscope,  by 
CJlark,.and  a  position  micrometer,  besides  an  altazimuth  and 
a  zenith  telescope.  

REGULATION   OP  TIME   BY   OBSEBYATOBIES. 

During  the  past  few  years  inconveniences  arising  from  the 
constant  changes  of  local  time,  and  the  conflicting  errors  of 
local  clocks  on  connecting  railroads,  have  been  felt  with  in- 
creasing frequency  by  the  traveling  public,  and  still  moi-e  by 
the  roads  themselves. 

;  The  aid  of  astronomical  science  has  been  lately  invoked  by 
some  of  the  leading  railroads,  and  several  observatories  have 
been  requested  to  furnish  exact  time  by  the  telegraph ;  but 
to  how  very  great  an  extent  abstract  science  has  been  thus 
already  utilized  few  even  of  those  who  benefit  by  it  are  per- 
haps aware. 

From  an  article  by  Professor  Langley,  in  the  November 
number  of  SiUiman^s.  Journal^  describing  the  system  intro- 
duced at  the  Alleghany  (Pittsburgh)  Observatory^  we  learn 
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tliat  the  exact  time  is  thence  daily  distributed  by  electricity 
over  Bome  thousand  miles  of  main  and  branch  i*oads  by  a 
purely  automatic  process.  For  technical  details  the  article 
cited  may  be  referred  to;  and  we  briefly  state  that  continu- 
ous lines  of  telegraph,  which  extend  from  New  York  on  the 
east,  and  Chicago  on  the  west,  are  carried  into  the  observa-i 
tory  at  Pittsburgh,  where  the  wires  terminate  in  its  principal 
mean-time  standard  clock,  which  is  made  to  send  an  electric 
impulse  through  them  with  every  swing  of  its  pendulum^ 
An  audible  sound  is  thus  made  simultaneously  at  every  sta- 
tion on  the  Southern  lines  connecting  New  York  with  the 
West,  and  a  clock  regulated  with  astronomical  exactness  is 
thus  virtually  to  be  Aeorc?  ticking  in  New  York  and  Chicago^ 
and  at  hundreds  of  intermediate  points,  at  the  same  instant. 
The  means  employed  are  here  alluded  to,  however,  less  in 
connection  with  the  abstract  interest  of  the  method  itself 
than  to  that  of  the  practical  and  economical  results  which 
are  secured  by  such  uniformity  and  exactness,  hitherto  gen^ 
erally  unattained.  Among  the  competing  lines  for  the  im* 
mense  amount  of  railway  freight  which  passes  between  the 
East  and  West,  those  which  can  be  i-un  with  a  regularity 
most  like  clock-work  will  be  the  favored  ones;  but  this  es- 
sential benefit,  growing  out  of  such  a  system  of  time  distri- 
bution, is  still  second  to  its  utility  as  a  security  against  ac- 
cident, and  for  the  preservation  of  human  life. 

The  special  apparatus  of  the  observatory  devoted  to  thfese 
ends  is  the  gift  of  W.  Shaw,  Esq.,  of  Pittsburgh ;  but  a  recog- 
nition is  due  to  the  intelligent  policy  which  has  led  the  man- 
agers of  these  roads  to  avail  themselves  of  scientific  help  so 
extensively  in  promoting  both  the  safety  of  passengera  and 
the  rapidity  and  economy  of  transportation. 

NEW   OBSB^VATpRY   AT  TASHKEND. 

An  astronomical  and  meteorological  observatoiy  is  about 
to  be  erected,  by  the  Russian  government  at  Tashkend,  in 
Central  Asia,  about  100  miles  northwest  of  Khokan.— 12  -4, 
November  26, 1872,  71. 

NEW  TABLES    OP   XJRANTJS, 

Professor  Newcomb's  Neto  Tables  of  the  Motions  of  Uror 
nu$y  which  were  prepared  at  the  expense  of  the  Smithsonian 
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Institntion,  have  lately  been  published  by  it.  The  fii'st  recordr 
ed  observation  of  Uranus  was  made  by  Flamstead  in  1690^ 
who,  however,  considered  the  star  as  fixed.  It  was  Sir  Wiliiara 
Herschel  who,  by  the  power  of  his  telescopes,  first  saw  its 
planetary  disk,  and  by  its  movements  proved  it  to  be  really 
a  member  of  the  solar  system.  The  observed  movements  of 
Uranus,  however,  differed  to  so  great  a  degree  from  those 
prndicted  by  the  theory  of  gravitation,  that  a  certain  mystery 
hung  about  it  until  L©  Verrier  in  France  and  Adams  in  Ea« 
gland  showed  that  the  planet  was  subject  to  the  attraction  of 
a  more  distant  planetary  body,  whose  position  these  geome- 
tei*8  predicted  with  sufficient  accuracy  to  allow  of  the  actual 
discovery  of  the  new  plaiiet,  Neptune.  .  Professor  Newcomb 
has  already,  by  using  all  known  observations  of  Neiptane, 
compiled  the  very  accurate  tables  for  computing  the  motions 
of  that  planet  that  have  been  used  in  the  American  Nautical 
Ahnafiac.  Having  thus  provided  for  the  most  distant  mem- 
ber of  our  system,  he  has  now  returned  to  Uranus,  and  finds 
that  his  present  tables  (which  will  complete  the  survey  of 
the  solar  system)  represent  quite  completely  the  hitherto  in- 
explicable movements  of  that  body.  There  remains,  there- 
fore, but  slight  prospect  that  there  exists  a  still  more  distant 
undiscovered  plauet  of  any  considerable  mass. 

TELEGRAPHIC  LONGITUDES   IN   SOUTH   AMERICA. 

The  use  of  electricity  in  determining  geographical  longi- 
tudes keeps  i-apid  pace  with  the  continual  extension  of  tele- 
graph lines  and  cables  over  the  world.  We  lately  chronicled 
the  third  determination  of  the  difference  of  longitude  be- 
tween Washington  and  Greenwich,  which  datum,  so  highly 
important  to  astronomy,  may  now  be  considered  as  known  to 
within  the  twentieth  part  of  a  second  of  time.  The  union  of 
London  with  Teheran,  Persia,  and  through  it  with  Madras, 
India,  was  completed  in  the  latter,  part  of  1871,  and  a  tele- 
graphic circuit  of  3870  miles  of  wire  was  used  in  the  longi- 
tude determination.  The  longitude  of  San  Francisco  from 
Washington  has  been  determined  over  a  circuit  of  8000  miles 
by  the  astronomers  of  the  Coast  Survey.  The  net-work  thus 
gradually  girdling  the  northern  hemisphere  now  begins  to  be 
supplemented  by  the  detached  portions  of  what  may  at  some 
.distant  day  become  the  connected  links  of  a  similar  series  of 
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longitudes  in  the  «onthern  hemisphere.  In  Southern  Africa 
and  in  Australia  the  telegraph  lines  already  offer  facilities 
for  most  extensive  geogi*aphical  operations ;  but  we  believe 
the  principle  work  that  has  as  yet  been  done  in  the  southern 
hemisphere  has  been  recently  effected  by  Dr.  Gould,  the  di- 
rector of  the  National  Observatory  at  Cordoba.  Daring  the 
past  year  he  has  made  such  determinations  between  his  own 
central  observatory  and  the  cities  of  Buenos  Ayres  and  Ro- 
sario  to  the  eastward.  As  the  i*esult  of  this  work,  he  announ- 
ces an  error  of  one  minute  of  time  in  the  relative  longitude 
of  these  places  as  given  on  the  best  maps.  Preparations 
have  also  been  made  for  longitude  work  between  Cordoba 
and  Santiago  de  Chili,  but  the  accounts  of  the  results  of  this 

work  have  not  yet  been  received, 

fi  ■     I 

NEW  LIVEJBPOOL   OBSEfiVATOBT. 

One  of  the  most  important  sei'vices  that  astronomy  has 
rendered  to  mankind  consists  in  the  contributions  it  has 
made  to  the  progmss  of  navigation,  and  the  increased  se- 
curity of  life  and  property.  In  this Held  England  has  always 
taken  the  lead,  and  the  efforts  of  Mr.  Hartnup  at  Liverpool 
are  a  worthy  continuation  <»f  the  labors  of  Flamstead,  Brad- 
ley, and  Airy.  While  the  Greenwich  Observatory  has  caused 
a  great  improvement  in  the  general  standard  of  the  chro- 
nometers bought  for  the  use  of  the  government  vessels,  Mr. 
Hartnup  has  sought  to  effect  a  similar  reform  for  the  mer- 
cantile marine.  He  has  insisted  on  the  vital  importance  to 
ship-masters,  as  well  as' to  owners  and  insurance  companies, 
of  the  eareful  determination  of  the  rates  of  their  chronome- 
ters as  affected  by  temperature.  The  makers  of  these  in- 
struments, and  the  astronomers  who  use  them  carefully,  have 
always  known  that  which  captains  of  vessels  have  been  very 
slow  to  profit  by^ — ^.  e.,  that  the  chwnometers  are,  when 
made,  so  adjusted  that  they  keep  perfect  time  at  two  tem- 
peratures, such  as  66°  and  85°  Fahr.,  while  between  these 
limits  they  gain,  arid  beyond  them  they  lose,  on  the  true  time. 
It  is  rare  that  this  variation  in  the  chronometer  rate  can  be 
safely  ovei*looked  by  a  careful  navigator,  though  it  is  fre- 
quently done  by  those  whose  vessels  do  not  carry  a  pre- 
cious burden  of  one  or  two  thousand  souls.  The  only  excuse 
for  this  neglect  is  the  positive  assurance  of  the  maker  that 
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the  chronometer  is  perfectly  reliable — an  assurance  that  is 
ofteii  fortified  by  very  deceitful  figures.  The  difficulty  and 
expense  of  a  searching  investigation  into  the  errors  to  which 
every  chronometer  is  liable  have  long  been  supposed  by  the 
-trade  to  stand  in  the  way  of  the  introduction  of  such  chro- 
nometei-s  only  as  were  of  approved  reliability.  In  order  to 
obviate  the  difficulty  as  far  as  possible,  the  Liverpool  Observ- 
4itory  has  been  constructed  by  Mr.  Hartnup  specially  for 
-the  purpose  of  studying  the  rates  of  the  chronometers  that 
may  be  sent  thither  by  captains  sailing  from  that  port.  The 
expense  of  the  examination  given  to  such  chronometers  is 
comparatively  trifling ;  and  the  number  of  chronometers  sub- 
mitted to  him  has  annually  increased,  until,  by  reason  of  the 
recent  regulations  at  that  poit,  the  number  of  examinations 
has  amounted  to  between  one  and  two  thousand  annually, 
the  same  instruments  having  been  repeatedly  submitted  to 
hirii.  The  process  pureued  by  Mr.  Hartnup  consists  in  ex- 
posing each  chronometer  for  a  week  to  a  uniform  tempera^ 
ture  of  55°,  and  determining  its  mte  each  day;  it  is  then  for 
another  week  exposed  to  a  temperature  of  70°,  and  then  to 
one  of  85° ;  the  next  week  it  is  returned  to  the  temperature 
of  70°,  and  the  last  or  fifth  week  it  is  exposed  to  the  tem- 
perature of  55°,  as  at  first.  By  means  of  general  laws  regu- 
lating the  rates  of  chronometers,  it  is  now  possible  to  deter- 
mine what  the  rate  will  be  at  other  temperatures  than  the 
three  above  mentioned,  and,  knowing  these,  the  navigator  is 
able  to  apply  the  proper  correction  to  his  time-keeper  so  ex- 
actly that  he  need  never  mistake  his  position  upon  the  ocean. 
The  records  of  the  Liverpool  Observatory  for  the  past  year 
show — 1.  That  the  rates  of  about  ten  per  cent,  of  chronome- 
ters tested  (those  of  the  mercantile  marine  very  generally 
have  the  ordinary  compensation  balance)  are  so  iiTegular  as 
to  render  the  instruments  entirely  unfit  for  nautical  purposes. 
2.  The  error  of  adjustment  for  temperature  of  the  remaining 
ninety,  per  cent,  is  often  so  erroneous  as  to  produce  a  change 
of  daily  rate  of  many  «^on<f«,  when  the  temperature  varies 
but  little  from  either  of  the  two  standard  points  of  55°  and 
85°,  or  thereabouts.  3.  That  the  best-made  and  most  care- 
fully adjusted  instruments  gain,  on  the  average,  daily  six 
tenths  of  a  second  more  at  a  temperature  of  70°  than  at  55° 
or  85°.    4.  That  those  that  have  the  same  rate  at  55°  and 


A.  MATHEMATICS  AND  ASTRONOMY.  2L 

70°,  or  at  70°  and  85°,  lose  when  exposed  to  temperatures 
beyond  these  limits  at  the  rate  of  1.5  seconds  daily  for  a 
change  of  fifteen  degrees  in  temperature.  5.  That  when  the 
connection  between  temperature  and  daily  rate  has  been  well 
determined,  it  will  remain  constant  in  good  instruments  for  a 
long  time,  which  need  in  general  to  be  examined  only  once 
in  one,  two,  or  three  yeara. 

The  vital  importance  of  this  subject  to  the  interest  of  safe, 
speedy  navigation,  will  be  impressed  upon  every  one  by  the 
disaster  that  befell  the  Atlantic,  consequent  upon  being  some 
twenty  miles  (or  ninety  seconds  of  time)  out  in  her  reckon- 
ing. _____ 


BBPOBT  OF  THE  ALLBGHANT  OBSERVATORY. 

Professor  Langley,  as  director  of  the  Alleghany  University,. 
at  Pittsburgh,  in  his  report  recently  published  refers  with  sat- 
isfaction to  the  recovery  of  the  fine  object-glass  of  the  tele? 
scope  of  the  university,  which  was  stolen  on  the  8th  of  July, 
1872.  ■  When  recovered  it  was  somewhat  scratched,  and  was 
placed  in  the  hands  of  Messra.  A.  Clark  <fe  Sons,  who  succeeded 
in  restoring  it  nearly  to  its  pristine  condition.  The  observar 
tory  has  been  very  active  during  the  year,  both  in  a  utilitarian 
and  a  purely  scientific  point  of  view.  One  of  its  labors  con- 
sisted in  a  connection  with  Austin,  Texas,  by  a  telegraphic 
circuit  of  about  three  thousand  miles,  for  the  purpose  of  de- 
termining, with  the  co-operation  of  the  Cambridge  Observa- 
tory, the  longitude  of  that  point,  so  that  it  might  servie  as  a 
base  for  the  future  settlement  of  western  longitudes. 

The  observatory  has  also  been  constantly  employed  in  fur-- 
nishing  time  signals  to  the  lines  of  railroads  that  pass  through 
Pittsburgh,  these  being  sent  at  all  hours  of  day  and  night  to 
Harrisburg,  Philadelphia,  New  York,  and  many  other  points 
in  the  East  and  West  as  far  as  Chicago.  The  entire  move- 
ment of  freight  and  passenger  traffic  over  this  great  system 
of  roads  is  now  regulated  by  a  single  clock  at  the  Alleghany 
Observatory,  which  may  thus  be  considered  as  having  its 
beats  rendered  audible  at  every  railroad  and  telegraph  office 
on  the  routes  named. 

In  addition  to  this  class  of  labor,  extensive  observation^ 
have  been  made  with  a  zenith  telescope,  and  remeasurements 
of  the  longitude  sheets  of  1869,  while  observations  have  been 
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made  with  a  meridian  instrument  nearly  every  fair  night  in 
the  year  with  the  aid  df  the  chronograph. 

Professor  Langley  expects  his  establishment  to  be  more 
and  more  confined  in  the  fatmre  to  the  duties  of  a  physical 
observatory,  and  occupied  less  with  the  xsataloguing  of  the 
stars  than  with  the  study  of  the  physical  constitution  of  the 
heavenly  bodies,  especially  that  of  the  Bxxn,    ^ 

OEBIT   OF  JUPITER. 

Le  Yerrier  announces  that  having  considered,  in  Chapter 
XYIIL  of  his  A6tronomi€al  Hesearc/ieSy  the  inequalities  of 
Jupiter  and  Saturn  in  so  far  as  they  mutually  depend  on  each 
other,  and  in  Chapter  XIX.  the  secular  variations  of  the  ele- 
ments of  the  orbits  of  Jupiter,  Saturn,  Uranus,  and  JS^eptunc, 
he  now  presents  to  the  Academy  of  Sciences  at  Paris  the 
complete  theory  of  the  motion  of  Jupiter,  constituting  Chap- 
ter XX.  of  hiB  JSeseai^hes.— 6  J?,  1873, 678. 

newcomb's  catalogue  of  fundamental  stabs. 

The  United  States  Naval  Obsei*vatory  has  published,  as 
an  appendix  to  the  volume  of  Washington  observations  for 
1870,  a. recent  research  by  Professor  Newcomb,  resulting  in 
a  catalogue  of  the  positions  of  thirty-two  fundamental  stars* 
This  work  is  specially  interesting  as  giving  the  fii:st  published 
I'esults  arrived  at  by  Auwers,  of  Berlin,  in  his  new  reduction 
of  the  invaluable  observations  made  by  Bradley,  at  Green- 
wich, in  the  middle  of  the  last  century.  The  right  ascensions 
adopted  by  Newcomb  depend  especially  on  the  meridian  ob- 
servations made  at  Greenwich,  Palermo,  Kdnig8berg,X)orpat, 
Abo,  Poulkova,  and  Washington,  in  which  selection  is  i-ecog- 
nized  a  wise  discrimination  in  favor  of  using  only  the  work 
of  the  acknowledged  standard  meridian  instruments.  The 
object  of  the  investigation  of  Professor  Newcomb  has  been 
especially  to  obtain  results  as  free  as  possible  from  any.  pe- 
riodic or  systematic  error,  and  he  has  handled  his  material 
in  an  original  manner.  Having  newer  and,  in  some  respects, 
far  better  data  than  that  used  by  Dr.  Gould  in  compiling  his 
standard  right  ascensions.  Professor  Newcomb's  results  will 
probably  be  accepted  as  of  the  highest  value.  The  memoir 
concludes  with  full  tables  of  the  mean  places  of  the  stars  for 
each  fifth  year  fi-om  1750  to  1900. 
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ABSOBPTION   OF  THE   SOLAB  ATMOSPHSBS. 

I>r.  H.  C.  Vogel,  the  director  of  the  private  observatory  of 
Herr  von  BAlow,  at  Bothkamp,  has  made  a  first  attempt  to 
accurately  determine  the  relative  chemical  intensity  of  the 
solar  rays  £rom  different  points  of  the  sun's  disk.  His  results, 
though  only  preliminary,  fihpw  that  the  sun's  atmosphei*8  ab- 
sorbs the  chemical  rays  more  i-apidly  than  the  visual  rays, 
or,  more  accurately,  that  the  relative  action  on  silver  chloride 
of  the  rays,  that  reach  us  from  the  sun's  limb,  as  compared 
with  that  of  those  that  come  from  the  centre  of  his  disk,  is 
less,  than  their  relative  action  on  the  optic  nerve.  The  rays 
from  the  sun's  limb  have  a  photographic  intensity  of  only 
fourteen  per  cent,  of  those  from  the  centre.  The  intensity 
diminishes  as  we  proceed  toward  the  limb  very  nearly  as  the 
sine  of  the  distance  from  the  centre.  Yogel  especially  sug- 
gests the  importance  of  determining  for  the  solar  atmosphere 
its  transparency  to  special  spectral  lines,  as  by  applying  the 
above  method  of  study  we  may  be  able  to  arrive  at  a  direct 
determination  of  the  solar  atmospheric  absorption  precisely 
as  is  done  for  the  earth's  atmosphere. — Sacksc.  GesetUchaft^ 
1872.  ....  . ^ 

MBASUBEMENT   OF  AN  ABC   OF  THE   MEBIDIAN. 

In  Ocean  Sighwayi  we  find  a  notice  of  the  great  work  un- 
dertaken in  the  way  of  measuring  a  segment  of  the  meridian 
in  the  centre  of  Europe,  and  of  obtaining  by  these  measure- 
ments a  European  meter,  with  the  co^roperation  of  all  the 
states.  A  congress  was  lately  held  at  Vienna  with  special 
i-eference  to  this  objecty  at  whidi  all  the  European,  states 
were  represented,  with  the  exception  of  England  and  France. 
Adopting  for  the  European  measure  of  length  the  meter  which 
Yice-Admiral  Mathieu  and  his  commission  had  already  fixed, 
it  was  decided  to  begin  the  measurenient  of  a  central  Eu- 
ropean segment,  of  a  meridian  having  its  northern  end  at 
Ghrisiiania  and  its  southern  end  at  Palermo.  Six  French 
commissioners  are  to  assist  in  the  work  of  the  congress,  two 
of  them  chosen  by  the  War  Department,  two  by  the  Paris 
Observatory,  and  two  by  the  Academy  of  Sciences. 

A  correspondent  of  the  same  journal  atrongly  urges  upon 
the  English  government  to  unite  with  allthe  other  European 
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governments  in  this  geodesic  congress,  especially  in  view  of 
the  fact  that  the  geodesy  of  England  needs  to  be  united  with 
that  of  Europe  across  the  Channel.— 6  A^  July^  1873, 176. 

LOGARITHMIC   TABLES. 

'  -     .  .      , 

Mr.  Glaisher  has  contributed  a  number  of  interesting  arti- 
cles on  the  history  of  the  published  tables  of  the  logarithms, 
from  which  we  make  a  few  extracts. 

The  system  of  logarithms  now  most  commonly  used  was 
invented  by,  Briggs,  and  differs  somewhat  from  those  pro- 
posed by  Napier,  the  original  inventor  of  this  ingenious  de- 
vice. Briggs  published  a  small  table  of  logarithms  in  1617, 
and  a  larger  one  in  1624,  in  which  latter  are  given,  to  ten 
places  of  decimals,  the  logarithms  of  all  mimbers  from  one 
to  ten  thousand,  and  from  seventy  thousand  to  one  hundred 
thousand.  In  1628,Ylacq  published  in  Holland  a  similar 
ten-place  logarithmic  table  of  all  numbers  from  one  to  one 
hundred  thousand,  in  which  the  portion  from  ten  thousand 
to  seventy  thousand  is  given  as  computed  by  himself,  the 
remaining  portion  being  taken  from  Briggs'  table.  These 
great  works  of  Briggs  and  Vlacq  have  now  for  two  hundred 
and  fifty  years  been  of  daily  use  among  mathematicians,  as- 
tronomers, navigators,  surveyors,  and  all  others  who  have  oc- 
casion to  use  logarithmic  tables;  for  it  appears  from  Mr. 
Glaisher's  very  careful  bibliography  that  of  all  the  innumera- 
ble smaller  logarithmic  tables  that  have  been  published,  not 
a  single  one  has  been  computed  anew,  all  being  meixily  ab- 
breviations of  the  great  works  of  Briggs  and  Vlacq. 

One  of  the  most  curious  facts  brought  out  in  the  course  of 
Mr.  Glaisher's  studies  is  the  slow  successive  approach  to  ab- 
solute accuracy.  Taking  the  seven-figure  logarithmic  tables, 
for  instance,  we  find  that  in  Vlacq  one  hundred  and  twenty- 
three  errors  occur,  affecting  the  first  seven  out  of  the  ten 
places  of  decimals  given  by  him.  .  Taylor's  seven-figure  ta- 
bles, published  in  1792,  contain  six  errors;  in  1794,  the  first 
edition  of  Vega  had  twenty-three  errors ;  the  second  edition, 
in  1797,  had  five  errors;  the  tables  of  Babbage, in  1827,  one; 
Hasler,  in  1830,  two ;  Callet,  in  1855,  two ;  Bremiker,  in  1857, 
none;  Schoon,  in  1860,  none;  Callet,  in  1862,  none. 

Mr.  Glaisher,  with  much  force,  urges  the  propriety  of  the 
publication  by  some  permanent  society,  or  some  other  high. 
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authority  in  science,  of  a  new  edition  of  the  ten-figure  loga- 
rithmic tables  of  Ylacq.  He  maintains  that  the  business  in- 
terests of  trade  have  to  some  extent  caused  this  interval  of 
two  hundred  and  fifty  years  to  elapse  between  tlie  original 
imperfect  and  the  present  perfect  set  of  tables,  and  that  per- 
fection in  these  matters  can  only  be  attained  by  tlie  action 
of  a  .permanent  scientific  or  national  authority,  which  shall 
conscientiously  publish,  from  time  to  time,  such  errors  as  may 
be  discovered  in  the  new  tables. — MontMy  Notices  Boy.  Ast, 
JSoc^lSlB.  

IMPORTANT  ASTKONOMICAL  DISCOVERY. 

A  discovery,  which,  if  confirmed,  is  one  of  the  most  im- 
portant of  the  year,  is  announced  from  the  Poulkova  Observa- 
tory. It  is  that  of  a  minute  companion  to  the  bi'ight  star 
Procyon.  It  derives  its  importance  from  being  supposed  to 
be  the  body  whose  attraction  has  caused  certain  irregularities 
in  the  motion  of  Procyon  which  have  been  known  to  exist 
for  several  years.  This  discovery  is  so  near  a  counterpart  to 
a  similar  one  made  in  the  case  of  Sirius,  that  it  may  not  be 
uninteresting  to  narrate  some  circumstances  connected  with 
and  growing,  out  of  the  latter. 

It  has  been  known  for  about  forty  years  that  the  well- 
known  star  Sirius,  the  brightest  in  the  heavens,  was  subject 
to  an  oscillating  motion  which  could  be  accounted  for  by 
supposing  a  satelli to- moving  around  it.  The  orbit  of  the 
satellite,  was  calculated  by  Peters  and  Auwers,  though  no 
one  had  ever  seen  it.  But  when  Alvan  Clark  &  Sons,  of 
Cambridge,  completed  their  great  object-glass  of  eighteen 
inches'  diameter  in  1862,  they  turned  it  on  Sirius,  ^nd  saw  a 
satellite,  which,  as  it  afterward,  proyed,  was  in  the  direction 
of  that  suspected.  Its  motion  has  since  corresponded  so 
nearly  with  that  of  the  calculated  body  as  to  leave  no  serious 
doubt  of  their  identity.  For  this  discovery,  as  well  as  for 
making  the  telescope,  Alvan  Clark  received  the  La  Lande 
medal  from  the  French  Academy  of  Sciences  in  the  year 
followins:. 

It  was  afterward  found,  by  the  very  profound  and  minute 
investigations  of  Dr.  Auwers,  that  the  movements  of  Procyon 
could  be  accounted  for  by  the  attraction  of  a  satellite  re- 
volving round  it  in  forty  years.     There  could  be  no  doubt 
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of  the  actual  existence  of  the  satellite;  but  whether  any  tele- 
scope would  ever  show  it  could  not  be  settled  except  by  trial. 
When,  in  1870,  Professor  Newcomb  negotiated  the  contract 
for  the  great  Washington  telescope  with  Messrs.  Clark,  he 
advised  them  that  their  first  duty  with  the  new  object-glass 
would  be  to  discover  this  satellite.  But  while  the  object- 
glass  was  being  finished  last  summer  and  autumn,  the  star 
was  not  in  a  position  in  which  the  trial  tube  could  be* pointed 
at  it  during  the  night ;  and,  after  its  position  was  improved, 
the  Clarks  were  too  busy  in  finishing  the  iron  and  brass  work 
of  the  telescope,  and  too  fearful  of  risking  the  glass  by  carry- 
ing it  about,  to  point  it  at  any  thing. 

Meanwhile  it  is  likely  that  Struve  had  heard  of  the  inten- 
tion of  the  Washington  astronomer  to  make  the  discovery  of 
the  satellite  in  question  the  first  test  of  the  new  telescope 
when  it  should  be  mounted,  and  therefore  determined  to  see 
if  he  could  not  anticipate  the  discovery  with  his  own  smaller 
class.  On  the  29th  of  March  last  he  was  successful  so  far  as 
to  find  a  satellite  in  the  direction  of  that  predicted ;  and,  we 
remark,  direction  alone,  and  not  distance,  can  be  predicted 
in  such  a  case.  It  must  now  be  determined  whether  it  is 
moving  around  the  bright  star  in  the  proper  way — a  ques- 
tion which  the  Washington  telescope,  if  successfully  mounted, 
will  speedily  settle.  

THE   ERUPTION   OF  VESUVIUS. 

Palmieri,  the  famous  investigator  of  the  volcanic  phenom- 
ena of  Vesuvius,  has  just  written  to  the  Paris  Academy  of 
Sciences,  through  Monsieur  St.  Claire  Deville,  that  since  the 
publication  of  the  work  compiled  by  him  on  the  phenomena 
of  the  recent  eruption  of  Vesuvius,  "  I  have  made  a  great 
number  of  spectroscopic  researches  upon  the  vapors  of  the  so- 
called  fumaroles,  or  little  vents,  and  I  have  found  in  most  of 
them  the  presence  of  thallium;  and  I  have  also  found  in  these 
vapors  other  products  and  substances  quite  rare  at  Vesuvius 
—  amons:  them  boracic  acid.  Other  substances  that  I  have 
found  are  mentioned  in  a  printed  memoir,  where  is  also 
given  a  confirmation  of  some  of  your  observations,  especi- 
ally on  carbonic  acid  gas.  Since  the  last  great  eruption  of 
18T2,  Vesuvius  has  gradually  attained  a  state  of  extraor- 
dinary repose.    On  the  borders  of  the  crater  and  its  interior 
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are  some  fumaroles  still  active,  but  for  some  months  most  of 
these  have  disappeared,  and  at  present  the  vapor  comes  and 
goes  abundantly  only  from  the  base  of  the  crater,  where  the 
vertical  depth  is  about  seven  hundred  and  fifty  feet.  The 
instruments  of  the  observatory  on  Mount  Vesuvius,  the 
seismograph  and  the  magnetic  apparatus,  after  the  violent 
agitation  that  they  experienced  in  the  month  of  April  last, 
have  little  by  little  come  to  an  absolute  rest;  but  to-day 
(early  in  July,  1873)  they  commence  to  bo  feebly  agitated 
in  such  a  way  that  the  phenomena  seem  after  a  period  of 
degrees  about  to  increase  in  intensity,  but  fire  has  not  yet 
appeared  in  the  interior  of  the  crater." 

In  remarking  on  the  above,  St.  Claire  Devillc  adds  that,  con- 
forming to  the  thought  that  seems  to  inspire  the  last  phrase 
of  the  letter,  he  is  disposed  to  admit  that  the  approach- 
ing period  of  activity  that  will  probably  be  experienced 
by  the  volcano  will  be  that  which  he  calls  the  "Strombo- 
lian,"  and  which  consists  in  small  eruptions,  which  will  pro- 
ceed from  the  centre  of  the  crater  at  the  summit  of  the 
mountain.  This  will  be  a  repetition  of  the  phenomena  of 
July,  1856,  one  year  after  the  great  eruption  of  1856,  and 
which  he  was  able  to  predict  in  advance.  Monsieur  Elie  de 
Beaumont  observed  that  the  labors  of  Deville  have  inaugu- 
rated a  new  manner  of  studying  volcanic  phenomena,  and  a 
new  special  method  of  observing  them ;  they  compare  wor- 
thily with  those  that  Boussingault  has  so  happily  executed  in 
order  to  determine  the  volatile  products  of  the  great  volca- 
noes of  the  Andes,  being  himself  inspired  by  the  first  trials, 
made  long  ago  by  Sir  Humphrey  Davy.  That  vigilant  ob- 
server of  Vesuvius,  Palmieri,  has  also  entered  this  path  of  re- 
search, following  Fouqu6  in  his  researches  on  Etna,  Santorin, 
and  the  Caldeiras  of  the  Azores,  whose  researches  were  lately 
published  in  the  Comptes  Mendus^  in  a  memoir  replete  with  in- 
terest. The  employment  of  the  spectroscope  gives  to  the  new 
school  of  Vulcanologists  an  instrument  the  power  of  which 
is  equal  to  its  delicacy,  and  which  in  the  hands  of  Palmieri, 
has  already  furnished  valuable  results.  •  The  presence  in  the 
sublimations  of  the  fumaroles  of  Vesuvius  of  the  metal  thal- 
lium, which  was  lately  obtained  by  Lamy  from  cei*tain  pyritic 
formatidns  of  Belgium,  and  other  countries  of  Europe,  con- 
firms in  an  unexpected  manner  the  relations  already  indi- 
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cated  between  the  volcanic  emanations  and  the  metalliferous 
strata  that  have  been  introduced  (injected  ?)  into  the  crust 
of  the  earth.  The  presence  of  boric  acid,  now  established 
among  the  products  of  Vesuvius,  bears  directly  on  the  con- 
nection already  suspected  between  the  volcanoes  of  Central 
Italy  and  the  hot  springs  of  Tuscany,  the  products  of  which 
latter,  concentrated  in  the  lagoons,  form  one  of  the  principal 
deposits  of  borax  at  present  resorted  to  for  that  article. — 6 
J?,  1873,361.  

BOTATION   OP  THE   EAETH   ON  ITS   AXIS. 

It  is  well  known  that  the  astonishing  accuracy  attained  by 
Struve  in  his  observations  with  the  prime  vertical  transit, 
and  the  remarkable  agreement  of  the  results  obtained  by 
him  in  his  determination  with  it  of  the  so-called  constant 
of  aberration,  led  him  to  hope  for  a  similarly  happy  result  in 
the  application  of  the  same  astronomical  instrument  to  the 
determination  of  the  nutation.  Struve  contemplated  the  fre- 
quent observation  of  three  well-selected  staro  during  a  space 
of  nineteen  years,  in  order  to  follow  the  nutatipn  of  the 
earth's  axis  through  all  its  changes.  His  death,  indeed,  pre- 
vented the  perfect  accomplishment  of  this  tedious  worl<; ;  but 
the  observations  that  he  did  make  run.  through  a  period  of 
fifteen  years,  and  have  been  supplemented  by  those  of  the 
other  astronomers  at  the  Imperial  Observatory  of  Russia,  so 
that  the  nutation  has  lately  been  deduced  from  these  ob- 
servations, with  all  desirable  accuracy,  by  Dr.  M.  Nyren. 
"Without  doubt,"  says  Dr.  Nyren,  "we  have  here  the  most 
accurate  series  of  observations  of  so  great  an  extent  that  as 
yet  exists."  The  probable  error  of  a  single  determination  of 
the  zenith  distance  of  a  star  amounts  to  but  0.1".  The  ac- 
curacy of  this  long  series  of  observations  has  led  Nyren  to 
not  only  develop  anew  the  mathematical  principles  respect- 
ing the  movements  of  the  earth's  axis  in  space,  in  which  he 
introduces  such  slight  refinements  as  have  been  suggested 
by  the  progress  of  science  since  the  appearance  of  the. classic- 
al works  of  Dr.  C.  A.  F.  Peters,  but  also  to  attempt  a  solu- 
tion of  a  problem  first  proposed  by  Euler,  who  demonstrated 
that  if  the  earth's  axis  of  rotation  does  not  correspond  to  the 
axis  of  greatest  moment  of  inertia,  then  it  will  not  be  fixed  in 
reference  to  the  earth's  solid  body,  but  will  describe  a  small 
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circle  about  a  line  very  nearly  coinciding  with  the  principal 
axis  of  inertia.     By  this  movement,  the  latitudes  of  places 
iave  all  subject  to  a  slight  periodic  change.     Peters  had  de- 
duced from  his  observations  with  the  Poulkova  vertical  cir- 
cle the  extent  of  this  periodicity,  and  he  concluded  the  ra- 
dius of  the  circle  described  by  the  North  Pole  to  be  0.079",  and 
the  period  of  this  revolution  to  be  about  ten  months.    Nyren 
finds  the  same  period  of  about  ten  months,  but  for  the  radius 
of  the  circle  0.040".    He  does  not,  however,  consider  it  proper 
to  dwell  upon  this  small  quantity  as  having  a  real  existence, 
notwithstanding  the  remarkably  small  probable  error  attach- 
ed to  it ;  for  he  shows  by  the  study  of  all  the  earlier  obser- 
vations of  Struve,  with  the  same  instrument,  that  these  give 
larger,  and,  indeed,  too  large  values  to  the  same  quantity ;  and 
that,  further,  in  the  careful  study  of  the  individual  discord- 
ances, we  find  certain  indubitable  evidences  of  the  existence 
of  constant  sources  of  error,  which,  whether  they  consist  in 
irregular  refractions  or  in  changes  within  the  interior  of  the 
earth,  must  be  further  investigated  before  we  can  safely  as- 
sume the  certainty  of  a  real  penodic  variation  in  the  ter- 
restrial latitudes.     Nyren  seems  inclined  to  believe  that  the 
origin  of  these  apparent  periodic  changes  lies  in  the  system- 
atic influence  of  the  sun's  heat  on  the  buildings,  and  that  this 
was  in  great  part  removed  by  a  screen  erected  by  Struve  on 
the  second  year  after  he  began  his  observations.     But,  on 
comparing  his  own  results  with  those  of  Peters,  made  with 
an  entirely  different  instrument,  he  is  forced  to  conclude  that 
their  agreement  is  such  as  to  show  that  the  real  existence 
of  a  variation  in  the  earth's  axis  is  very  possible,  though  he 
hesitates  to  say  that  it  is  certain  or  even  possible.     The 
caution  with  which  Nyren  announces  his  conclusion  is  cer- 
tainly worthy  of  the  scientist,  and  will  doubtless  lead  others 
to  make  further  examination  of  this  interesting  point.     He, 
himself,  and  Mr.  Wagner  have,  indeed,  already  begun  such  a 
series  of  observations  with  the  same  fine  instrument  with 
which  Struve  undertook  to  determine  the  annual  parallax  of 
certain  stars.     Nyren  expresses  himself  as  decidedly  as  the 
results  of  his  study  allow  him  to  do,  to  the  effect  that  the  par- 
allax can  not  be  deduced  from  those  observations,  as  all  the 
iBtara  give  negative  or  imaginary  values  for  it,  and  we  can 
only  conclude  that  the  observations  are  affected  by  some  un- 
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known  influence  which  goes  through  its  period  in  nearly  a 
year.  The  main  result  of  Nyren's  investigation,  namely,  for 
the  constant  of  nutation,  the  value  9.2365",  is  so  nearly  the 
same  as  that  of  Peters'  published  in  1842,  that  it  is  not  likely 
that  the  value  which  is  now  in  use  will  be  discarded,  for  the 
present  at  least.  ■ 

GREAT  NEBULA  IN  ARGUS. 

The  interest  in  the  study  of  nebulae,  which  received  so 
strong  an  impetus  by  the  construction  of  the  great  reflectors 
of  Herschel  and  others,  continues  to  be  fostered  by  the  per- 
petual attention  given  to  those  bodies  by  the  possessors  of 
the  giant  refractors  and  reflectors  of  the  present  day.  Per- 
haps no  celestial  object,  except  the  sun,  has  been  during  the 
past  few  years  examined  with  more  interest  than  the  great 
nebula  surrounding  Ma  Argus.  This  nebula  was  first  care- 
fully examined  by  Sir  John  Herschel,  in  1834  to  1839,  when 
it  was  quite  invisible  to  the  naked  eye,  and  his  drawings  and 
descriptions  contain  our  first  exact  knowledge  of  this  object, 
which  can  only  be  well  seen  from  the  extreme  southern  ob- 
servatories. No  special  drawing  seems  to  have  been  made 
by  other  astronomers  until  1862,  when  Mr.  Abbott,  an  am- 
ateur residing  at  Hobart-Town,  Tasmania,  made  drawings, 
which  he  has  since  then  frequently  verified  and  repeated ; 
and  in  1865  he  announced  the  fact  that  great  changes  had 
taken  place  and  were  in  progi-ess  in  this  nebula.  So  unex- 
pected and  novel  were  the  ideas  thus  promulgated  that  they 
found  very  few  adherents,  the  more  so  as  Mr.  Abbott  was  lit- 
tle known,  and  his  telescope  was  of  but  moderate  power. 
Indeed,  a  very  unpleasant  and  uncalled-for  feeling  arose,  as 
if  Mr.  Abbott  had  questioned  the  accuracy  of  Herschel's  elab- 
orate drawings,  which  he  in  nowise  did.  In  the  midst  of 
this  discussion  there  arrived  at  Melbourne  the  mairnificent 
four-foot  reflector  that  had  given  such  perfect  satisfaction  in 
England  at  its  trial,  and  of  whose  powers  so  much  was  to  be 
expected.  The  result  of  the  examination  of  Eta  Argxis  was 
in  the  highest  degree  disappointing,  which  may  have  been 
partly  owing  to  a  deterioration  of  the  reflecting  surface  of 
the  great  mirror,  and  probably  was  also  somewhat  due  to  the 
peculiarities  of  the  atmosphere  of  Melbourne  and  to  the  inex- 
perience of  the  observers.     Indeed,  Mr.  Abbott,  who  visited 
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Melbourne  for  the  special  purpose,  states  that  he  was  much 
surprised  himself  ou  seeing  JEta  Argus  in  such  a  small  field 
of  view  with  so  large  an  instrument,  whence  we  infer  that  it 
had  appeared  very  different  when  viewed  through  his  own 
telescope.  The  drawings  of  Lieutenant  A.  S.  Herschel,  made 
at  Bangalore  in  1868,  and  the  report  of  Le  Sueur,  the  first  ob- 
server in  charge  of  the  Melbourne  telescope,  in  1871,  seemed 
to  further  complicate  the  question  of  the  reality  of  a  change 
in  the  nebula.  But  the  present  observer  at  Melbourne,  Mr. 
M'George,  the  director,  Mr.  Ellery,  and  also  the  government 
astronomer  of  New  South  Wales,  Mr.  Russell,  have  each  made 
drawings  of  the  nebula,  and  these,  with  the  drawings  of 
Mr.  Abbott,  made  in  1871,  fully  establish  the  existence  of 
great  changes,  as  follows :  1.  The  brightness  of  the  nebula 
has  increased  so  much  that  it  has  become  visible  to  the  naked 
eye.  2.  The  bright  star  JEta  Argus  is  now  thrown  upon  a 
darker  background,  instead  of  being  in  the  brightest  part  of 
the  nebula.  3.  Numerous  stars  are  now  present  which  were 
not  before  visible.  4.  The  brightness  of  a  number  of  stars,  that 
were  before  much  fainter  than  the  principal  star,  has  increased. 

Mr.  Abbott  states  that  in  the  same  field  of  view,  with  Eta 
Argus  there  are  now  twenty-four  stars  of  the  sixth,  seventh, 
and  eighth  magnitudes,  and  an  immense  number  of  fainter 
ones.  The  most  recent  communication  by  Mr.  Abbott  on 
this  subject  summarizes  the  results  of  his  observations  as  fol- 
lows :  In  the  eye  draft  of  the  object  Eta  Argus^  February, 
1873,  the  principal  stars  appear  to  have  retained  their  relative 
position  as  shown  in  the  drawings  of  last  year.  The  dark 
spaces  are  extending  and  becoming  more  undefined,  gradually 
filling  up  with  small  stars,  of  which  there  are  now  fully  half 
as  many  more,  as  were  shown  in  last  year's  drawing. 

The  whole  field  of  the  telescope  when  directed  to  Eta  Ar- 
gus is  studded  \\'ith  stars,  from  the  seventh  to  the  tenth  mag- 
nitude, too  numerous  to  count.  In  all  probability  before  long 
photography  will  be  applied  to  this  and  other  portions  of  the 
dense  nebula. — Monthly  Not.  Hoy.  Soc.  of  Tasmania. 

schroeter's  observations  op  mars. 

Terby,  in  some  researches  on  the  physical  changes  in  the 
planets  of  the  solar  system,  has  come  upon  a  mass  of  impor- 
tant  unpublished  observations  by  the  famous  Schroeter. 
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These  have  long  remained  in  the  possession  of  th^  family,  but 
the  Belgian  Academy  has  now  resolved  to  publish  such  of 
these  works  as  have  been  presented  to  it,  especially  ^  memoir 
of  one  thousand  pages  of  descriptive  manuscript  text,  and  two 
hundred  and  seventeen  drawings  of  the  planet  Mars,  as  ob- 
served between  1785  and  1803.  The  value  of  this  work  to  the 
pi-esent  generation  of  astrononiers  is  very  highly  estimated. 
Schroeter  was  unexcelled  in  the  accuracy  of  his  work,  and  he 
has  here  dealt  with  all  those  details  of  his  subject  that  have 
for  some  years  past  been  so  attentively  studied  by  those  who 
possess  good  telescopes.  His  attention  was  particularly  given 
to  the  spots  on  Mars,  both  those  that  served  td  determine  its 
rotation,  and  also  the  bright  spots  at  its  poles.  Schroeter 
thought  that  the  black  spots  belong  to  the  clouds  of  Mars, 
which  have  a  less  reflecting  power  than  the  solid  portions  of 
the  planet. — BiiU.  Acad.  Belgique^  1873,  352. 

RECENT  OBSERVATIONS  ON  THE  PLANET  MARS. 

The  last  volume  of  the  Annals  of  the  Observatory  of  Ley- 
den  contains  an  investigation  by  Kaiser,  the  director  of  that 
institution  (whose  recent  death  we  have  had  occasion  to  an- 
nounce), upon  the  spots  of  the  planet  Mars,  and  the  conclu- 
sions that  may  be  drawn  from  their  study.  Besides  his  own 
observations,  Kaiser  had  at  his  disposal  some  four  hundred 
and  twelve  drawings  published  by  previous  astronomers  since 
the  year  1636.  Concerning  these  latter,  Kaiser  says  that  he 
finds  such  great  discordances  between  them  that  one  can 
scarcely  believe  that  they  refer  to  the  same  body ;  but  while 
these  differences  are  partly  due  to  the  fact  that  only  those 
portions  of  the  planet  which  are  directly  opposite  to  the  ob- 
server can  be  distinctly  seen,  he  attributes  them  principally  to 
inexperience  on  the  part  of  the  observers,  and  want  of  uniform- 
ity in  their  methods  of  drawing.  Perhaps  the  greatest  differ- 
ence is  noticed  among  the  drawings  made  in  1862  by  the  most 
experienced  observers  furnished  with  the  most  powerful  tele- 
scopes. Of  his  own  drawings,  Kaiser  publishes  twenty-one  en- 
gravings ;  and,  from  very  careful  comparison  with  all  the  pre- 
vious ones  at  his  disposal,  he  concludes  that  the  time  of  rota- 
tion of  Mars  about  its  axis  (which  is  known  to  be  about  once 
in  one  day  and  thirty-seven  minutes)  can  not  be  determined  as 
accurately  as  some  astronomers  have  supposed ;  and  that  a 
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time  must  elapse  before  it  will  be  possible  to  use  the  rotation 
of  Mars  as  a  standard  by  which  to  judge  of  the  invariability 
of  the  motion  of  the  earth — ^the  problem  which  Sir  William 
Herschel  originally  attempted  to  solve. 

The  white  spots  near  the  north  and  south  poles  of  Mars, 
which  are  generally  supposed  to  be  accumulated  snow,  have 
been  subjected  to  accurate  measurements  by  Kaiser,  who 
thinks  that  the  discrepancies  in  the  conclusions  of  various 
observers  in  different  years  in  regard  to  them  is  to  be  found 
ill  the  hypothesis  that  these  white  regions  undergo  consider- 
able change  of  position  on  the  surface  of  the  planet. — Ann. 
Leyden  Obs.^  vol.  iii.  

AN  INCENDIABT  MBTEOBITE. 

Apprehensions  have  frequently  been  expressed  concerning 
danger  to  property,  and  to  life  and  limb,  from  the  fall  of  a 
meteorite;  but  very  few  well- authenticated  instances  have 
hitherto  been  placed  on  record  as  to  fires  being  caused 
by  siich  bodies.  We  learn,  however,  from  Oaea,  that  a  few 
moments  before  the  meteoric  shower  which  was  so  prom- 
inent in  Northern  Germany  in  May  last,  two  fishermen  were 
passing  up  the  River  Trave,  who  saw  a  meteor  fall  and  strike 
against  a  church  tower,  and  rebound  upon  an  adjacent  house* 
This  was  accompanied  by  a  loud  report  which  roused  the 
town ;  and  in  a  few  moments  afterward  fire  was  observed  on 
the  roof  of  the  house,  which  spread,  and  destroyed  several 
buildings  before  it  was  extinguished. — 7  (7, 1873,  vi.,  356. 


A  NEW  COMET. 

Through  the  Smithsonian  system  of  international  scientific 
telegrams  we  have  received  notice  of  the  discovery  of  a  new 
comet  on  the  19th  of  August  by  Borelli,  the  astronomer  of 
the  Observatory  at  Marseilles,  France,  Several  errors  seem 
to  have  been  made  in  the  communication  as  originally  pub- 
lished, which  for  a  few  days  delayed  the  astronomers  of  this 
country  in  finding  and  observing  the  comet  as  promptly  as 
was  desirable ;  and  it  was  announced  to  be  impossible  to 
discover  any  comet  in  the  neighborhood  of  the  position  in- 
dicated by  the  figures  given  in  the  dispatch  of  August  19. 
On  the   other  hand,  Professor  Hall,  at  Washington,  who 
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makes  it  his  duty  to  promptly  follow  up  every  newly  dis- 
covered member  of  our  solar  system,  informs  us  that  a 
dispatch  from  Paris  dated  August  24  has  been  received, 
communicating  the  position  of  a  comet  just  discovered  by 
the  Messre.  Henry,  of  Paris.  This  comet  was  immediately 
found  and  accurately  observed  by  Hall ;  and  it  is  suspected 
that  there  was  some  error  in  the  original  communication  of 
Borelli.  According  to  the  system  now  generally  adopted  by 
astronomere,  a  comet  is  known  by  the  year  and  the  order  of 
discovery.  We  have,  then, the  following  comet  record  for  1873. 
The^r«^  comet  of  1873  is  the  periodic  comet  of  1867,  the  so- 
called  Tempel's  comet,  and  was  first  seen  on  its  present  re- 
turn by  Stephan,  of  Marseilles,  on  the  3d  of  April.  The  second 
comet  of  1873  was  discovered  on  the  3d  of  July  by  Tempel, 
at  Milan,  whither  he  had  recently  been  driven  by  the  proscrip- 
tion of  the  German  citizens  in  France.  This  discovery  was 
very  generally  announced  throughout  the  astronomical  world ; 
but,  for  some  reason,  Borelli  seems  to  have  been  ignorant  of 
it,  and  to  have  independently  discovered  it  on  July  30,  when 
he  announced  it  as  a  new  comet.  This  comet  was  observed 
by  Professor  Hall  at  3  A.M.,  August  26,  when  it  was  in  right 
ascension  one  hour  and  forty-eight  minutes,  and  declination, 
south,  thirteen  degrees  and  twenty-six  minutes.  Schulhof, 
of  Vienna,  finds  that  this  is  a  new  periodic  comet,  haying  a 
period  of  about  six  years.  The  third  comet  of  1873  is  that 
announced  by  Borelli  on  August  19,  which,  however,  can 
not  be  found.  The  fourth  and  last  is  that  telegraphed  by 
Henry,  of  Paris,  August  24,  and  which,  when  observed  by 
Hall  at  Washington,  at  half-past  3  A.M.,  August  26,  was  in 
right  ascension  seven  hours  and  forty -one  minutes,  and 
declination  north  fifty-eight  degrees  and  fifty-two  minutes. 
It  appears  as  quite  a  bright  comet  when  seen  through  a  nine- 
inch  telescope,  and  is  moving  rapidly  eastward  and  south- 
ward into  the  head  of  the  constellation  of  the  Lynx. 

THE   NEW  BUILDING   OF  THE   CINCINNATI   OBSEEVATOBY. 

A  public  announcement  was  not  long  since  made  that  the 
plans  of  the  new  observatory  at  Cincinnati  had  been  apprpved, 
and  were  about  to  be  carried  into  execution.  It  gives  us 
pleasure  to  record  the  rapid  progress  that  has  been  made  in 
this  work,  as  evinced  by  the  fact  that  on  the  28th  of  August 
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the  corner-stone  of  the  new  building  now  in  process  of  erec- 
tion on  Mount  Lookout  was  laid  with  becomins:  ceremonies. 
The  site  chosen  for  the  new  observatory  is  about  four  miles 
northeast  of  that  on  Mount  Adams,  where  the  original  ob- 
servatory, founded  by  Professor  O.  M.  Mitchell,  was  estab- 
lished. The  corner-stone  that  was  laid  in  1843  on  that  ele- 
vation by  John  Quincy  Adams  has  been  carefully  removed 
to  the  new  site,  and  appropriately  forms  the  corner-stpne 
of  the  new  equatorial  pier.  The  observatory  has,  by  means 
of  a  tripartite  agreement  with  the  city  and  the  heirs  of 
Nicholas  Longworth,  now  passed  into  the  hands  of  the  Cin- 
cinnati University.  The*  proceeds,  amounting  to  160,000, 
realized  on  the  sale  of  the  property  on  Mount  Adams,  have 
been  invested  for  the  support  of  the  art  department  of  the 
university. .  The  city,  however,  has  pledged  itself  to  main- 
tain the  observatory  when  once  established,  and  the  estab- 
lishment has  itself  been  hastened  by  the  liberality  of  Mr. 
John  Kilgour,  who  has  given  four  acres  of  ground  as  a  site 
for  the  new  building,  and  added  $10,000  for  the  latter.  The 
site  is  admirably  adapted  for  the  purpose  of  the  institution. 
It  is  one  of  the  highest  points  in  the  county,  commanding  a 
beautiful  and.  extended  view,  and ,  it  is  not  likely  that  the 
diflSculty  experienced  at  the  old  site  from  the  smoke  and 
vapors  of  the  city  will  for.  a  long  time,  if  ever,  trouble  the 
astronomers  on  Mount  Lookout.  The  new  edifice  faces  south, 
having  a  width  of  about  sixty  feet,  a  depth  of  ninety  feet, 
and  two  wings,  making  the  breadth  through  the  wings  about 
one  hundred  feet.  Qne  of  the  wdngs  will  be  used  for  the 
meridian  instrunients ;  and  in  the  centre  of  the  building,  on  a 
brick  pier  thirty-six  feet  high  and  seventeen  feet  in  diameter, 
will  rest  the  big  telescope.  The  building  will  be  two  stories 
high,  except  in  the  centre,  where  the  revolving  turret  of  iron 
for  the  equatorial  will  add  half  a  story.  .  The  structure  is  to 
be  of  pressed  brick,  with  freestone  trimmings. 

The  exercises  connected  with  the  ceremony  consisted  of 
an  address  by  Hon.  Rufus  King,  in  which  he  gave  a  clear  and 
interesting  statement  of  the  early  history  of  the  observatory, 
dwelling  .with  peculiar  interest  upon  the  fact  that  "it  was 
the  energy  of  Mitche]!,  hi§  tireless  zeal,  his  earnestness  in  the 
cause  he  so.  bravely  espoused,  that  won  the  first  victory  for 
our  city  aqd  gave  us  the  observatory.    That  pbsei^vatory 
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was  not  only  the  incipient  observatory  of  the  country,  but 
was  the  electric  spark  which  led  to  the  universal  cultivation 
of  astronomy  as  a  science  in  the  United  States,  and,  in  time, 
to  the  establishment  of  the  noble  institutions  which  crown 
so  many  of  our  highest  promontories.  The  example  set  by 
Cincinnati  was  not  without  influence  in  the  founding  of  such 
observatories  as  we  find  now  at  Washington,  Cambridge,  Al- 
bany, and  many  other  places  all  over  the  country."  After  al- 
luding to  the  labors  of  Mitchell,  who  was  not  daunted  by  the 
unfortunate  fire  that  in  the  very  first  year  of  the  existence  of 
the  observatory  destroyed  his  previous  means  of  support,  and 
after  dwelling  upon  the  practical  usefulness  of  the  labors  of 
Professor  Abbe,  and  the  new  and,  as  he  hoped,  firm  founda- 
tion upon  which  the  future  prosperity  of  the  observatory 
seems  now  to  be  assured,  he  concludes  with  the  expression 
of  his  belief,  in  which,  we  are  sure,  all  who  are  conversant 
\vith  the  fact  will  unite,  "  that  the  Cincinnati  Observatory  is 
a  noble  monument  to  its  founders,  and  a  hundred  years  hence 
the  descendants  of  the  present  and  former  generations  will 
point  to  it  with  pride."  Judge  Hoadley  followed  Mr.  King 
by  a  short  address,  in  which  he  contrasted  the  labors  of  the 
astronomer,  gauging  the  heavens  with  his  telescope,  and 
those  of  the  Challenger^  now  dredging  the  ocean.  The  cor- 
ner-stone was  then  laid,  with  an  appropriate  address  by 
Mayor  Johnston,  and  the  assemblage  adjourned  to  a  beauti- 
ful grove  near  by. — Chicinnati  Commercial. 

DISTBIBUTIOK   OF  THE   STABS. 

Among  the  astronomical  works  executed  of  late  years,  and 
having  a  bearing  on  our  ideas  concerning  the  construction  of 
the  universe,  none  seem  more  worthy  to  rank  with  the  labors 
of  the  Herschels  and  the  Struves  than  Die  Durchmxisterung ; 
or^  The  Marshaling  of  the  Northern  Heavens^  by  Argelander. 

This  work  embraces  accurate  observations  of  324,000  stars, 
and  the  preparation  of  large  and  elaborate  charts,  showing 
graphically  the  position  of  these  stars.  In  order  to  make  use 
of  this  work  in  obtaining  a  general  view  of  the  distribution 
of  the  stars.  Proctor  has  compiled  an  equal  surface  chart  on  a 
small  scale,  showing  the  number  of  stars  in  each  square  de- 
gree ;  and  from  a  study  of  this  he  deduced  some  interesting 
views,  which  were  published  in  the  year  1870i    Astronomers 
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interested  ia  these  studies  will  be  glad  to  learn  that  Mr. 
Proctor  has  now  concluded  to  publish  his  chart  in  the  shape 
of  a  photograph,  eighteen  inches  in  diameter ;  and  by  means 
of  which,  with  the  naked  eye,  one  may  obtain  a  highly  in- 
teresting and  correct  view  of  the  appearance  of  the  heavens 
4is  seen  with  a  small  telescope. 

SUCCBSS   OF  THE  SYSTEM:  OP  CABLE  COMMUNICATION  OP 

CELESTIAL  PHENOMENA. 

The  arrangement  made  by  Professor  Henry,  of  the  Smith- 
sonian Institution,  a  few  inonths  ago,  for  the  interchange  be- 
tween America  and  Europe,  by  Atlantic  cable,  of  important 
astronomical  discoveries  and  announcements,  appears  to  have 
borne  excellent  fruit.  One  great  object  of  this  movement 
was  to  enable  astronomers  in  all  parts  of  the  world  to  con- 
centrate attention  upon  any  celestial  phenomenon  before  too 
great  a  change  of  place  had  occurred,  or  before  the  interven- 
tion of  a  long  period  of  moonlight  after  the  first  discovery. 
On  the  26th  of  May  last  Professor  Henry  announced  a  new 
planet,  discovered  by  Professor  Peters,  to  the  Observatory 
of  Paris,  among  other  institutions,  and  on  the  following  night 
it  was  looked  for  by  the  director  of  the  Observatory  of 
Marseilles,  who  at  once  detected  it,  and  subjected  it  to  a 
careful  criticism.  The  announcement  of  three  planets  has 
thus  far  been  made  from  the  Smithsonian  Institution  to 
Europe;  the  only  return  -  communication  being  that  of  a 
telescopic  comet,  discovered  at  Vienna  on  the  5th  of  July. 
On  being.notified  of  the  fact.  Professor  Hough,  of  the  Dudley 
Observatory,  at  Albany,  made  search  for  it,  and  succeeded 
in  finding  the  object  without  any  difficulty. 

THE   DIAMETER   OP  THE   PXXED  STABS. 

Stephan,  of  Marseilles,  proposes  the  following  method  of 
determining  the  apparent  diameter  of  the  stars.  If,  through 
an  excellent  telescope,  a  star,  whose  angular  diameter  is  real- 
ly nothing,  be  viewed  with 'a  sufficiently  high  magnifying 
power,  the  image  is  seen  to  be  a  bright  spot  surrounded 
by  the  concentric  rings  of  light  and  shade  which  are  called 
diffi*action  rings.  Fizeau  has  shown  that  these  ringjs,  if  of 
extreme  faintness  and  distance  from  the  central  spotj  can 
only,  be  formed  when  the  angular  diameter  of  the  source  of 
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light  is  nearly  insensible;  and,  following  out  the  suggestion 
given  by  Fizeau,  Stephan  has  applied  to  the  Marseilles  tele- 
scope a  diaphragm  having  two  apertures  for  the  observa- 
tion of  the  fringes  produced  by  interference.  If  the  star  has 
a  certain  diameter,  the  fringes  will  disappear  altogether; 
and  if  its  diameter  is  zero,  the  distances  of  the  fringes  will 
vary  with  the  distances  of  the  two  apertures  in  the  dia- 
phragm. The  results  of  Stephan's  limited  number  of  meas- 
ures thus  far  taken  is  that  Sinus  appears  to  have  a  measura- 
ble diameter.  He  hopes  to  continue  his  observations. — 6  J5, 
1873,  1008. 

THE   NEBULAB  THEOEY. 

Professor  Peirce  has  communicated  to  the  recent  meeting 
of  the  American  Association  for. the  Advancement  of  Science 
the  result  of  some  of  his  investigations  into  the  development 
of  the  solar  system,  according  to  the  nebular  hypothesis  of 
Laplace.  He  considers  that  the  actual  rotation  of  the  planets 
on  their  axes  is  explained  on  the  supposition  that  they  were 
formed  from  rings  thrown  off  from  the  rotating  central  body, 
or  sun,  in  the  process  of  condensation.  The  inner  portion  of 
such  a  ring,  having  a  less  velocity  than  the  outer  portion,  the 
axial  rotation  would  necessarily  follow  the  breaking  up  of 
the  ring.  Professor  Peirce. even  is  able  by  mathematical 
analysis  to  show  that  the  velocity  of  the  rotation  of  Jupiter 
and  of  Saturn  is  precisely  such  as, would  result  from  these  the- 
oretical mechanical  considerations. — Pfoc.  of  the  Portland 
Meeting  of  the  Am^,  Assoc,  for  the  Advancement  of  Science. 

THE   STABILITY   OF  THE   SOLAB   SYSTEM.    . 

Mr.  Stockwell,  in  a  memoir  published  by  the  Smithsonian 
Institution,  gives  the  result  of  some  laborious  researches  on 
the  secular  variations  of  the  planetary  orbits.  The  inequal- 
ities in  the  planetary  motions  that  depend  upon  the  variations 
of  the  elements  of  the  elliptic  orbits  in  which  they  move  re- 
quire an  immense  number  of. yeara  for  their  full  develop- 
ment, and  are  called  secular  inequalities.  Thie  determina- 
tion of  the  periodic  inequalities  has  hitherto  received  inore 
attention  than  has  been  bestowed  upon  the  secular  inequal- 
ities. This  is  owing  in  part  to  the  immediate  requirements 
of  astronomy,  and  also  in  part  to  the  less  intricate  nature  of 
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the  problem ;  bat,  aside  from  any  considerations  connected 
with  the  immediate  needs  of  practical  astronomy,  the  study 
of  the  secular  inequalities  is  one  of  the  most  interesting  and 
important  departments  of  the  science,  because  their  indetiuite 
continuance  in  the  same  direction  would  ultimately  seriously 
afiect  the  stability  of  the  planetary  system.  Lagrange  and 
Laplace  have,  however,  shown  that  the  secular  inequalities 
are  themselves  periodic,  requiring  many  centuries  in  which 
to  complete  their  cycles.  The  exact  computation  of  these 
inequalities  has  been  undertaken,  both  by  the  former  astron- 
omers and  by  Pontecoulant,  and  subsequently  with  greater 
accuracy  by  Le  Verrier.  But  Stockwell  has  approached  the 
problem  with  the  advantage  of  the  most  recent  discoveries 
in  astronomy  and  accurate  knowledge  of  the  motions  of  the 
planets,  and  has  given  to  the  whole  work  of  computation  a 
system  such  that  it  is  now  possible  to  determine  the  secular 
variations  of  the  planetaiy  elements  with  less  labor,  perhaps, 
than  would  answer  for  the  accurate  determination  of  a  com- 
et's orbit,  which  latter  is  a  matter  of  perhaps  ten  hours'  com- 
putation. Stockwell  has  computed  anew,  with  the  utmost 
accuracy,  the  numerical  values  of  the  secular  changes  of  the 
elements  of  all  the  known  planets.  In  reference  to  the  earth 
and  its  orbit,  he  says:  "The  secular  motions  "which  take 
place  in  the  case  of  the  spherical  earth  are  so  modified  by  the 
actual  condition  of  the  teiTestrial  globe,  that  changes  in  the 
position  of  the  equinox  and  equator  are  now  produced  in  a 
few  centuries  that  would,  otherwise  require  a  period  of  many 
thousand  years."  This  consideration  is  of  much  importance 
in  the  investigation  of  the  reputed  antiquity  and  chronology 
of  those  ancient  nations  which  attained  some  proficiency  in 
the  science  of  astronomy,  and  the  records  of  whose  astronom- 
ical labors  are  the  only  i*emaining  monuments  of  a  highly  in- 
tellectuial  people,  of  whose  existence  every  trace  has  long 
since  passed  away. 

The  grand  problem  which  yet  remains  to  be  solved  is  thus 
clearly  stated  by  Stockwell :  A  system  of  bodies  moving  in 
eccentric  orbits  is  manifestly  one  of  stability ;  on  the  other 
hand,  a  system  of  bodies  moving  in  circular  orbits  is  one  of 
unstable  eqiiilibrium.  It  would  seem,  then,  that  between 
the  two  supposed  conditions  a  system  might  exist  which 
possesses  a  greater  degree  of  stability  than  either,  the  idea 
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is  thus  suggested  of  the  existence  of  a  system  of  bodies,  such 
as  the  planets  revolving  around  the  sun,  in  which  the  masses 
of  the  different  bodies  are  so  adjusted  to  their  mean  distances 
as  to  insure  to  the  system  a  greater  degree  of  stability  than 
would  be  possible  by  any  other  distiibution  of  masses.  The 
mathematical  consideration  of  the  criterion  for  such  a  dis- 
tribution of  the  masses  has  not  yet  been  fully  developed,  and 
the  problem  is  here  introduced  for  the  purpose  of  calling  the 
attention  of  mathematicians  and  astronomers  to  it. — Smith- 
sonian Report^  1871,  272. 

THE   SPECTRUM   OF  THE   SOLAB  ATMOSPHERE. 

Rayet  has  communicated  some  novel  observations  made 
by  him  on  the  spectrum  of  the  solar  atmosphere.  He  on  the 
16th  of  August  made  the  remarkable  and  entirely  unexpect- 
ed discovery  of  the  revereion  of  one  only  of  the  two  lines 
that  constitute  the  sodium  line  D  in  the  solar  spectrum.  At 
a  proper  altitude,  one  only  of  these  two  lines,  namely,  the 
less  refrangible,  seemed  bright,  and  at  a  proper  distance  from 
the  solar  limb  both  the  lines  were  reversed — the  less  refrangi- 
ble was  always  far  brighter  than  the  other.  As  yet  these 
two  lines  of  the  spectrum  have  always  appeared  identical  in 
the  laboratory  experiments ;  but  it  is  notable  that  they  are 
not  precisely  equal,  and  that  upon  the  sun  the  most  refrangi- 
ble is  slightly  brighter.  In  considering  his  observations 
upon  other  substances,  Rayet  considers  it  probable  that  there 
may  be  a  general  law  applied  in  a  great  number  of  neigh- 
boring lines  belonging  to  the  same  substance.  The  less  re- 
frangible will  be  those  that  are  most  easily  reversed. — 6  J?, 
1873, 530.  

SPORBR's   OBSERVATIONS  UPON  THE   SUN. 

Sporer  has  quite  recently  communicated  to  the  Academy 
of  Sciences  in  Berlin  the  result  of  his  recent  observations  upon 
the  solar  spots  and  protuberances.  In  the  case  of  many  of 
the  protuberances,  known  as  the  red  flames,  it  seems  to  him 
that  they  owe  their  origin  to  the  presence  of  solar  cyclones. 
Sporer  accounts  for  the  presence  of  protuberances  on  several 
successive  days  in  very  nearly  the  same  spot  by  the  suppo- 
sition that  volcanic  eruptions  take  place.  He  divides  the 
protuberances  into  two  classes,  those  that  are  of  the  nntnro 


A.  MATHEMATICS  AND  ASTRONOMY.  41 

• 
of  flames,  and  which  Secchi  calls  rays,  and  the  proper  hydro- 
gen protuberances.  In  respect  to  the  nature  of  these  latter, 
Secchi  thinks  that  they  have  no  relation  to  the  spots,  while 
Sporer  ascribes  to  them  an  intifnate  connection  with  spot 
formations.  By  connecting  his  own  observations  with  those 
of  Carrington,  Spofei'  shows  that  the  solar  spots  are  more 
frequent  in  the  southern  than  in  the  northern  hemisphere, 
that  they  diminish  in  size  and  number  more  rapidly  than 
they  increase  as  they  pass  from  their  successive  minima  and 
maxima.  Sporer  also  confirms  a  singular  result  previously 
arrived  at  by  Carrington,  namely,  that  the  spots  at  the  time 
of  the  minimum  approach  the  solar  equator,  but  at  other 
times  are  more  numerous  in  higher  latitudes. — 12  A^  1873, 
391.  •     ■ 

ON  TH?S  mAMETER   OF  THE   SUN. 

The  observations  of  Rosa  on  the  diameter  of  the  sun,  from 
which  Secchi  has  concluded  that  this  is  subject  to  a  periodic 
variation  intimately  connected  with  the  protuberances  and 
the  spots,  has  called  forth  a  review  of  his  measurements 
by  Wagner,  of  the  Poulkova  Observatory,  in  which  he  not 
only  shows  the  weakness  of  Secchi's  reasoning,  but  contrib- 
utes very  valuable  and  important  information  in  regard  to 
the  subject,  in  the  shape  of  a  discussion  of  the  observations 
made  by  himself  with  the  most  refined  instruments  of  mod- 
ern times.  Wagner  states  as  his  own  conclusions  that  the 
precision  of  the  image  of  the  sun,  as  it  appears  in  the  tel- 
escope, varies  much  more  than  that  of  the  stars,  which  cir- 
cumstance evidently  depends  upon  the  influence  of  the  hot 
rays  of  the  sun — for  the  worst  images  coincide  with  the 
most  transparent  atmosphere,  while  slight  cloudiness  or  ha- 
ziness in  general  favors  the  production  of  sharp  definition. 
Wagner  therefore  arranges  his  observations  in  six  groups, 
varying  with  the  steadiness  of  the  atmosphere.  He  finds 
that  in  general  the  solar  diameter,  as  measured  by  him,  is 
greater  as  the  vision  becomes  poorer.  Arranging  his  obser- 
vations according,  to  a  period  of  twenty-seven  and  a  half 
days,  which  is  the  time  of  the  rotation  of  the  sun,  he  finds  no 
trace  of  a  change  in  the  solar  diameter.  Arranging  them  in 
annual  groups,  however,  he  finds  an  annual  period,  that  evi- 
dently, depends  upon  the  fact  that  the.  condition  of  the  at- 
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raosphere  in  the  winter  time  is  much  less  favorable  to  ac- 
curate observations  than  in  the  summer  time. —  Viertelfahrs- 
achrift  der  Astronom,  GeseUschaft, 

THE    CONSTITUTION   OF   THE   SUN. 

The  discussion  as  to  the  natui*e  of  the  solar  spots  that.has 
now  for  over  a  year  occupied  the  attention  of  the  French 
Academy  of  Sciences  seems .  to  have  consisted  chiefly  of  a 
series  of  hypotheses,  proposed  by  Secchi,  Vicaire,  and  others, 
in  opposition  to  the  well-established  views  of  Faye.  The 
latter  has,  with  some  success,  defended  his  own  views,  and 
shows  the  weak  points  or  fallacies  in  the  reasoning  of  other 
astronomers  on  this  subject.  In  one  of  the  last  communica- 
tions which  we  have  from  Faye,  he  gives  an  excellent  r&ume 
of  the  various  hypotheses  that  have  from  time  to  time  been 
proposed  to  account  for  the  phenomena  seen  upon  the  sun's 
surface.     He  states  as  follows : 

1.  They  tell  us  that  the  sun  is  a  body  dark  and  cold,  sur- 
rounded by  a  thin  shell  of  gas,  or  of  certain  physical  forces 
developing  incessantly  light  and  heat.  Gaseous  eruptions 
rise  from  the  solid  nucleus  and  form  the  spots.  This  hy- 
pothesis has  obtained  very  generally  until  the  last  few  yearSj 
although  it  seems  to  be  a  case  of  perpetual  motion. 

2.  Others  affirm  that  the  sun  is  an  incandescent  liquid 
globe,  upon  which  appear  scorisB  like  those  to  be  seen  in 
fused  metal.  It  would  be  difficult  to  say  how  any  such  globe 
is  kept  free  from  being  incrusted.     . 

3.  Others  believe  that  the  sun  is  a  gaseous  mass,  kept  at  a 
temperature  of  many  millions  of  degrees,  and  agitated  by 
eruptions  more  or  less  volcanic.  According  to  Tacchini,  the 
spots,  are  due  directly  to  these  eruptions.  According  to 
Secchi,  they  are  due  indirectly  to  depressions.  What  kind 
of  eruptions  can  these  be  arising  from  the  interior  of  a  gas- 
eous mass?. 

4.  Others  pretend  that,  except  the  temperature,  the  sun  is 
like  the  earth ;  that  at  least  it  has  an  atmosphere  like  oui*s, 
the  winds  blow  as  ours  do,  and  the  tempests  even,  and  es- 
pecially the  clouds  are  like  ours. 

5.  Others  affirm  that  the  sun  has  the  Sensibility  and  the 
impressibility  of  explosive  matter  to  such  an  extent  that  the 
most  delicate  forces,  such  as  the  attraction  of  the  planets 
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Jnpiter,  the  Earth,  and  Yenus,  can  produce  on  its  sui'face  the 
great  phenomena  that  it  presents  to  us. 

6.  According  to  Sir  John  Herschel,  the  sun  is  a  nucleus, 
solid  and  cold,  surmounted  by  many  gaseous  envelopes :  in. 
the  exterior  envelope,  under  the  influence  of  trade  winds, 
there  form  cyclones  that  penetrate  perhaps  into  the  interior 
envelopes — that  is  to  say,  into  the  photosphere  and  into  the 
region  of  the  penumbra. ;  By  the  admission  of  such  impossible 
hypotheses  science  is  much  injured. 

7.  According  to  Mayer  and  Wateraton,  the  sun  is  a  body 
heated  by  the  incessant  collision  of  aerolites  that  fall  upon 
its  surface.  This  seems  to  be  the  germ  of  a  grand  idea,  but 
fettered  by  the  use  of  hypotheses. 

Finally,  Mr.  Vicaire  proposes  to  consider  the  sun  as  a  com- 
bustible body,  that  has  been  burning  since  a  certain  epoch  in 
an  oxidizing  atmosphere. 

As  for  himself,  Faye  says  that  he  has  endeavored  to  avoid 
all  hypotheses,  to  simply  study  the  movements  of  the  spots, 
and  establish  from  them  such  laws  of  nature  as  may  result 
therefrom. — 6  B^  1873,  301. 

THE   TEMPERATURE    OP  THE   SUN's   SURFACE. 

On  this  subject  Zollner,  some  three  years  ago,  published 
some  interesting  investigations,  in  which  he  sought  to  de- 
termine the  minimum  limit  which  we  must  ascribe  to  the 
temperature  of  the  sun.    As  the  result  of  his  very  critical 
calculations,  he  found,  for  the  temperature  of  the  glowing 
fluid  surface,  13,230  degrees  Centigrade.     On  the  other  hand, 
the  temperature  at  a  depth,  below  his  sui*face,  of  one-fortieth 
part  of  the  sun's  radius,  he  concluded  must  be  something 
over   1,000,000   degrees   Centigrade.    Differing   from  him, 
Secchi  comes  to  the  result  that  the  temperature  of  the  sur- 
face must  amount  to  5^300,000  degrees  or  more,  and  that 
this  is  the  lowest  limit  that  we  can  possibly  adopt.    These 
two  results  are  so  discordant  with  each  other  that  Zollner 
has  undertaken,  in  a  second  investigation,  to  arrive  at  the 
desired  temperature  by  an  entirely  different  method  of  rea- 
soning.    It  is  evident  that  any  method  for  the  determination 
of  any  physical  peculiarity  of  the  sun,  based  on  measure- 
ments and  principles  derived  from  our  experience  on  the 
earth,  will  yield  the  more  probable  results  in  proportion  as 
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the  number  of  assamptions  are  fewer  and  simpler.  Zollner's 
new  method  for  the  determination  of  the  solar  temperature . 
requires  only  one  single  theoretical  assumption,  viz.,  the  law 
of  Mariotte  and  Gay-Lussac;  and  but  one  empirical  assumpr 
tion,  viz.,  the  knowledge  of  the  ratio  of  the  densities  of  the 
aqueous  portion  of  the  atmosphere  at  two  different  distaiices 
from  the  solar  surface.  The  spectroscopic  study  of  the  solar 
limb  allows  us  to  investigate  the  so-called  chromosphere, 
which  is  an  important  portion  of  the  atmosphere,  and  to  de- 
teimine  the  mean  altitude  of  this  layer,  wherever  there  are 
protuberances  to  disturb  thfe  equilibrium.  If,  then,  we  were 
able  to  determine,  even  roughly,  the  i*atio  of  the  pressures  or 
of  the  densities  on  the  upper  and  lower  limits  of  the  chro- 
mosphere, we  should  be  in  possession  of  the  above-mentioned 
desired  data,  by  the  use  of  which  we  should  be  able  to  ascer- 
tain the  mean  value  of  the  temperature  of  the  chromosphere. 
Zollner,  in  accordance  with  these  views,  shows  that  it  is,  in 
fact,  possible  to  deteimine  approximately  the  ratio  of  the 
pressures  at  the  base  and  at  the  upper  limit  of  the  chromo- 
sphere. According  to  the  observations  made  by  WtlUner, 
he  shows  that  the  change  of  pressure  from  2000  millimeters  to 
one  millimeter  produces  an  effect  on  the  spectrum  of  the  hy- 
drogen similar  to  that  change  which  is  observed  in  the  spec- 
trum of  the  chromosphere  when  Ave  pass  from  its  lower  to 
its  upper  limit.  The  mean  height  of  the  chromosphere,  on 
the  most  quiet  portion  of  the  sun's  surface,  is  about  ten  sec- 
onds of  an  arc.  Combining  this  with  the  preceding  datum 
of  WttUner,  Zollner  says  that  the  absolute  temperature  of 
the  chromosphere  is  61,350  degrees  Centigrade.  To  this  i"^ 
suit  Z6llner  attributes,  naturally,  only  very  slight  weight, 
except  in  that  it  must  be  considered  an  approximation  suffi- 
ciently near  to  the  truth  to  show  that  the  very  high  temper- 
ature of  5,000,000  advocated  by  Secchi  is  entirely  out  of  the 
question.  Secchi  had  established  his  very  high  temperature 
upon  the  assumption  of  the  proportionality  between  the  radi- 
ation of  heat  from  any  body  and  its  absolute  temperature. 
This  assumption,  however,  has  already  been  shown  by  Zoll- 
ner to  be  quite  erroneous ;  and,  lately,  Soret  has,  by  some 
interesting  investigations,  confirpied  the  correctness  of  Zoll- 
ner's  conclusions.  Soret,  by  means  of  a  very  hot  flame,  brings 
to  a  bright  glow  a  plate  of  zireon,  and  then  determines  its 
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radiation  of  heat  with  the  help  of  his  actinometoi*)  which 
same  instrumeDt  he  also  employed  for  the  measurement  of 
the  radiation  of  heat  from  the  sun.  It  is  known  that  the 
temperature  of  the  plate  of  zircon  could  not  be  much  higher 
than  2500°,  which  is  the  temperature  of  the  flame  in  which 
it  was  heated ;  but  Soret  finds  that,  if  he  applies  to  his  ob- 
servations with  the  actinometer  the  principle  applied  by 
Secchi,  he  receives  for  the  resulting  temperature  of  the  plate 
of  zircon  a  value  of  46,000° ;  whence  it  must  be  concluded 
that  the  law  of  proportionality  between  the  radiation  and  the 
absolute  temperature  of  a  body  is  extremely  erroneous — al- 
ways giving  results  perhaps  twenty  times  too  great. — 7  6\ 
1873,  413.  

THE   SPECTRA   OP  THE   SUN'S  LIMB  AND   CENTRE. 

Mr.  Hastings,  of  the  Sheffield  Scientific  School  of  New 
Hayen,  has  endeavored  to  overcome  an  inconvenience  that 
has  hitherto  impeded  the  direct  comparison  of  the  specti'a  of 
the  limb  and  centre  of  the  sun.  He  has  succeeded  in  bring- 
ing the  two  spectra  side  by  side  in  the  field  of  view  of  his 
spectroscope,  by  introducing  in  front  of  the  slit  a  small  prism 
with  four  polished  sides.  The  rays  of  light  from  the  limb 
of  the  sun,  aft^r  entering  tfiis  prism,  ^re  subject  to  a  total 
reflection,  and  while  the  telescope  is  directed  to  the  centre 
of  the  sun,  so  that  its  light  falls  directly  upon  the  slit  of  the 
spectroscope,  the  rays  from  the  sun's  limb,  after  passing 
through  the  four-sided  prism,  also  fall  upon  the  slit,  and  the 
observer  receives  them  both  simultaneously  into  his.  eye. 
When  the  instrument  is  properly  directed,  and  in  adjust- 
ment, we  see  a  very  narrow  black  line  dividing  the  spectrum 
longitudinally  into  two  parts^  of  widely  different  intensity. 
The  fainter  part,  belonging  to  the  limb  of  the  sun,  is  marked 
on  its  edge  by  the  chromosphere  lin^.  The  differences  be- 
tween these  two  spectra  arc  immediately  recognized,  and  are 
most  pronounced  when  the  sky  is  the  clearest.  Since  the  light 
from  the  border  of  the  sun  undergoes  a  general  absorption 
within  the  solar  Mmosphere,  so  that  its  intensity  is  reduced 
to  much  less  than  one  fourth  of  that  at  the  centre,  we  might 
expect  that  the  lines  in  the  spectrum  of  the  limb  would  very 
materially  differ  from  those  seen  in  the  spectrum  of  the  cen- 
tre of  the  sun.    Hastings  says  that  the  Bpectroscopic  charac- 
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ter  is  indeed  changed  very  slightly ;  that  it  is  impossible  for 
him  to  escape  the  conviction  that  the  seat  of  the  selective 
absorption  which  produces  the  Frauenhofer  lines  is  below  the 
envelope  which  exerts  the  general  absorption  shown  by  the 
diminished  brightness  of  the  borders  of  the  solar  disk.  But 
the  phenomena  of  the  solar  faculae,  or  bright  spots,  prove  that 
the  exterior  envelope  is  very  thin,  and  rests  upon  the  photo- 
sphere, whence  Hastings  concludes,  from  both  these  prem- 
ises, that  the  orisjin  of  the  Frauenhofer  lines  must  be  in  the 
photosphere  itself,  in  accordance  with  Lockyer's  views.  A 
further  modification  of  this  apparatus  has  enabled  Hastings 
to  bring  into  the  same  field  of  view  the  spectra  of  two  oppo- 
site edges  of  the  sun.  The  rotation  of  the  sun  on  its  axis 
was  then  very  clearly  demonstrated  by  its  effects  on  the 
spectral  lines,  their  relative  positions  being  manifestly  dis- 
placed by  reason  of  the  change  in  the  refrangibility,  due  to 
xhe  fact  that  one  limb  of  the  sun  was  approaching  while  the 
other  was  receding  from  the  observer. — 4  2>,  1873,  369. 

THE   CONNECTION   BJJTWEEN   MAGNETISM,  AUB0RA8,  AND 

,  SOLAR  SPOTS. 

Professor  Loomis,  the  well-known  meteorologist,  has  made 
a  careful  comparison  between  the  relative  extent  of  solar 
spots,  the  diurnal  inequality  of  the  magnetic  declination,  and 
the  number  of  auroras  so  far  as  they  have  been  catalogued 
from  the  year  1776  to  the  year  1872,  and  his  conclusions 
may  be  stated  as  follows : 

A  diurnal  inequality  of  the  magnetic  declination,  amount- 
ing at  Prague  to  about  six  minutes,  is  independent  of  the 
changes  in  the  sun's  sui'face  from  year  to  year.  The  excess 
of  the  diurnal  inequality  above  six  minutes,  as  observed  at 
Prague,  is  nearly  proportional  to  the  amount  of  spotted  sur- 
face upon  the  sun,  and  may  therefore  be  inferred  to  be  pro- 
duced by  this  disturbance  of  the  sun's  sui-face,  or  both  dis- 
turbances may  be  ascribed  to  a  common  cause.  The  corre- 
spondence between  the  auroral  curve  and  the  sun's  spot 
curve,  though  not  as  close  as  between  the  magnetic  curve 
and  the  sun's  spot  curve,  is  certainly  quite  remarkable.  In 
only  two  cases  is  there  any  sensible  difference  in  the  dates 
of  minimum  of  the  two  classes  of  phenomena.  There  is,  how- 
ever, some  disaccordance  between  the  dates  of  maximum, 
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and  such  as  to  suggest  that  the  connection  between  mag- 
netic and  auroral  curves  is  more  intimate  than  between  the 
auroral  and  the  sun's  spot  curves.  The  critical  periods  of 
the  auroral  curve  occur  a  little  later  than  those  of  the  sun's 
spot  curve,  and  the  aurora  maximum  is  frequently  more  pro- 
longed than  the  sun  spot  maximum.  If  we  institute  a  com- 
parison between  the  auroral  and  the  magnetic  curve,  we 
shall  find  the  correspondence  to  be  still  more  remarkable. 
The  auroral  maximum  generally  occurs  a  little  later  than  the 
magnetic  maximum,  while  the  time  of  auroral  minimum  co- 
incides with  and  slightly  precedes  the  magnetic  minimum. 
On  the  whole  there  seems  to  be  no  room  for  question  that 
the  number  of  auroras  seen  in  the  middle  latitudes  of  Europe 
and  America  exhibits  a  true  periodicity,  following  very  close- 
ly the  magnetic  periods,  but  not  exactly  copying  them.  If, 
now,  we  inquire  as  to  the  proper  connection  between  these 
three  classes  of  phenomena,  we  can  not  suppose  that  the 
small  black  spot  on  the  sun  exerts  any  direct  influence  on 
the  earth's  magnetism  or  electricity,  but  we  must  rather  con- 
clude that  the  black  spot  is  the  result  of  a  disturbance  at  the 
sun's  centre,  that  is  accompanied  by  an  emanation  of  some 
influence  from  the  sun  which  is  almost  immediately  felt  upon 
the  earth  in  an  unusual  disturbance  of  the  earth's  magnetism 
and  developnient  of  the  auroral  light.  "  Appearances,"  says 
Professor  Loomis,  "favor  the  idea  that  this  emanation  con- 
sists of  a  direct  flow  of  electricity  from  the  sun.  If  we  main- 
tain that  light  and  heat  are  the  result  of  vibrations  of  a  rare 
ether  Vwhich' fills  all  space,  the  analogy  between  this  and 
electricity  would  lead  us  to  conclude  that  this  latter  is  also 
the  result' of  yibratioris  in  the  same  medium,  or,  at  least,  that 
it  is  a  force  capable  of  being  propagated  through  the  ether, 
with  a  velocity  similar  to  that  of  light."  This  idea  of.  the 
nature  of  electricity  has  already  been  developed  by  other 
scientists,  especially  by  J.  Clerk  Maxwell.— 4  jl9, 1873, 245. 

ON  THE    CONNECTION -BETWEEN   AURORAS,  SUN   SPOTS,  AND 

TERRESTRIAL  MAGNETISM. 

Dr.  H.Fritz  has' recently  published  the  results  of  an  in- 
vestigation on  the  periodicity  of  the  auroras,. and  his  con- 
clusions are  not  veiy  dissimilar  to  those  subsequently  pub- 
lished by  Professor  Loomis,. of  Yale  College.    Fritz  says  that 
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the  polar  light  is  a  periodical  phenomenon,  vhose  most  im- 
portant period  embraces  fifty-five  years,  approximately.  Four 
of  these  periods,  apparently,  group  themselves  together  and 
form  a  greater  period  of  over  two  hundred  years,  while  the 
fifty-five-year  period  itself  is  subdivided  into  five  secondary 
periods  of  about  eleven  years  each.  The  fifty-five-year  pe- 
riod stands  in  an  intimate  relation  to  the  period  of  the  sun's 
spots,  the  maxima  and  the  minima  of  each  corresponding 
exactly;  but  the  principal  maxima  of  the  auroras  are  more 
decided  than  those  of  the  sun's  spots.  The  aurora  stands  in 
an  intimate  relation  to  the  terrestrial  magnetism  and  its  va- 
riations: from  observations  gathered  from  the  most  various 
regions  of  the  earth,  we  know  that  magnetic  disturbances 
and  auroras  frequently  happen  at  the  same  time,  or  follow 
each  other  in  close  connection ;  but  the  disturbances  of  the 
terrestrial  magnetism  that  accompany,  the  polar  lights  are 
not  perceptible  at  all  th^  magnetic  stations^  and  probably 
auroras  sometimes  form  without  being  connected  with  any 
disturbance  of  the  earth's  magnetism.  A  comparison  of  the 
curves  representing  the  changes  in  the  various  elements  of  the 
earth's  magnetism  with  the  auroral  curve  shows  that  the  max- 
imum of  the  aurora  that  occurs  daily  about  ten  o'clock  in  the 
evening  agrees  completely  with  that  minimum  of  the  mag- 
netic declination  which,  like  the  maximum  of  the  auroras,  is 
delayed  the  farther  north  we  go.  This  aurora  maximum  only 
coincides  with  the  secondary  maximum  of  magnetic  perturba- 
tions that  is  shown  at  many  stations  on  the  glob^e,  because  the 
aurora  maximum  corresponds  in  high  latitudes  with  th^t.max- 
imum  of  the  magnetic  disturbance  that  occurs  after,midnight. 
The  annual.periods  of  terrestrial  magnetism  and. of  auroras 
agree  still  better,  since  the  separate  elements  of  both  agree  in 
their  principal  features  with  the  equinoxes.  Since  the  secular 
period  of  the  auroras  agrees  with  the  period  of  the  solar  spots, 
and  these  latter  again  run  parallel  to  the  variation  of  mag- 
netic declination,  therefore  it  follows  that  the  eleven -year 
and  the  greater  periods,  both  for  the  auroras  and  the  ter- 
restrial magnetism,  must  agree.  The  magnetic  disturbances, 
and  probably  also  the  secular  variations  of  the  earth's  mag- 
netism, stand  also  in  intimate  relation  to  the  auroras.  Dr. 
Fritz  concludes  that  the  entii*e  series  of  observations  that  he 
has  discussed  justifies  us  by  no  means  in  forming,  as  yet,  any 
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theory  upon  the  nature  and  cause  of  the  aurora — rather 
must  we  still  farther  diligently  observe  and  establish  the 
regularity  of  the  phenomena. — 19  (7, 1873, 234. 

THB    »BD   FLAMES   OF    THE    SUN    SEEN  WITH   A   COMMON    TEL- 
ESCOPE. 

Mr.  R.  Langdon  communicates  to  Nature  the  result  of 
some  observations  which  are  well  worthy  of  being  repeated. 
Very  few  observers  have  met  with  such  success  in  this  line 
as  he  appears  .to  have  had,  and  his  method  will  place  it  with- 
in the  power  of  the  amateur  every  where,  at  very  little  ex- 
pense, to  observe  the  red  protuberances  of  the  sun.  Langdon 
states  that  he  cut  out  several  circular  disks  of  thin  brass, 
blackened  on  both  sides,  and,  after  trying  several,  found  one 
the  right  size,  such  that  when  inserted  in  the  interior  of  his 
telescope  at  the  focus  of  the  object-glass,  it  very  exactly  con- 
cealed the  glowing  body  of  the  sun.  He  expected  then,  pos- 
sibly, to  be  able  to  view  the  protuberances  on  the  limb  of  the 
sun,  and  in  this  he  states  that  he  was  successful,  so  that  on 
the  16th  of  June,  1872,  he  observed  such  a  protuberance  on 
the  southwestern  limb  of  the  sun,  and  on  the  20th  of  Septem- 
ber he  again  saw  a  red  flame.  These  flames  did  not  appear 
to  be  projected  against  the  sky,  but  upon  a  very  delicate  pur- 
ple background.  No  colored  glass  was  used  in  either  of 
these  observations,  but  while  adjusting  the  apparatus  a  sheet 
of  letter  paper  was  held  between  the  eye  and  the  telescope, 
which  was  removed  the  instant  the  sun  was  exactly  behind 
the  artificial  occulting  disk. '  This  method  reminds  one  of  a 
proposition  recently  made  by  Professor  Abbe  to  Dr.  John  W. 
Draper,  of  New  York,  in  which  it  was  proposed  to  place  at 
the  solar  focus  a  plate  of  glass  having  a  central  circular  aper- 
ture equal  to  the  diameter  of  the  solar  image :  the  light  and 
heat  of  the  solar  disk  passes  through  the  aperture,  while  by 
using  properly  selected  chemicals  we  should  be  able  to  di~ 
rectly  photograph  the  solar  protuberances  without  waiting 
for  a  total  eclipse  of  the  sun. — 12  -4, 1873,  263. 

ASTEROID  NO.  134. 

Professor  Henry  has  received  a  telegram  from  Professor 
Foerster,  Director  of  the  Berlin  Observatory,  announcing  the 
discovery  by  Dr.  Luther,  at  Dusseldorf,  of  a  planet  on  the 
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27  th  of  August.  The  position  of  the  object  was  at  that  time 
in  right  ascension  7  minutes,  and  in  declination  north  7^  53', 
moving  toward  the  south  slowly,  and  of  the  tenth  magni- 
tude. In  connection  with  the  discovery  of  new  planets,  it 
may  be  mentioned  that  elaborate  charts  of  the  heavens,  in* 
eluding  every  star  visible  with  a  large  telescope,  have  been 
prepared  by  most  of  the  astronomers  who  are  busy  in  this 
Held  of  discovery.  Specimens  of  such  charts  were  recently 
exhibited  before  the  German  Astronomical  Association  by 
Professor  Peters,  of  Hamilton  College,  and  the  desire  was  ex- 
pressed that  these  should  be  published  for  the  general  use  of 
astronomers.  

» 

THE   ECLIPSES   OF  JUPITEB^S  SATELLITES. 

The  method  of  determining  the  longitude  at  sea  by  obser- 
vations of  the  eclipses  of  Jupiter's  satellites,  that  was  so  dili- 
gently sfudied  by  the  great  inventor  of  the  telescope,  has,  as 
is  well  known,  during  the  last  few  years  fallen  into  disre- 
pute, while  the  advantages  of  the  accurate  obsei*vation  of 
the  moon  have  justified  navigators  in  generally  adopting  the 
method  of  lunar  observations  in  preference  to  any  other.  In 
order,  however,  to  remove  from  astronomy  the  reproach  of 
allowing  any  phenomenon  to  take  place  without  being  ob- 
served, Professor  Airy  has  urged  that  there  should  be  made 
more  numerous  observations  upon  the  satellites  of  Jupiter 
at  fixed  observatories,  and  with  telescopes  of  various  powers, 
that  the  mathematical  tables  representing  thg  motions  of 
these  bodies  might  be  perfected.  Among  the  numerous  con- 
tributions to  this  subject  that  have  appeared  during  the  past 
few  years,  that  by  Glasenapp,  of  the  observatory  at  Poulkova, 
seems  to  be  of  much  interest.  In  this  communication  Glase- 
napp compares  the  observations  of  ten  different  observers,  all 
stationed  at  the  same  place,  and  observing  the  same  satellite 
with  telescopes  of  very  various  optical  powers.  After  a  care- 
ful discussion  of  these  results,  he  points  out  that,  although 
the  differences  between  the  individual  observers  are  very  con- 
siderable, yet  the  mean  of  the  observations  made  upon  both 
limbs  of  the  planet  accord  very  well  among  themselves, 
whence  he  concludes  that,  although  in  the  observation  of 
isolated  contacts,  the  personal  equations  produced  by  the  dif- 
ferences in  the  eyes  and  telescopes  may  be  very  consider- 
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able,  yet  their  effect  will  disappear,  in  great  part,  on  taking 
the  mean  of  each  pair  of  corresponding  contacts.  It  remains 
then  to  deteimine  the  coefficients  necessary  in  order  to  re* 
dace  the  apparent  moment  of  contact  of  the  limbs  of  the 
planets  and  satellites  to  the  true  moment  of  the  contact  of 
the  centres  of  these  planets. — JBicll,  Imp,  Acad,  of  Sciences^ 
Sc,  JPeCersburffy  vol.  xviii.,  p.  98. 

ON  THE   EXISTENCE   OF  A  RESISTING  MEDIUM  IN  SPACE. 

It  is  well  known  that  the  principal  argument  in  support 
of  the  existence  of  a  gaseous  medium  in  space,  that  offers 
sensible  resistance  to  the  motions  of  bodies  through  it,  is 
drawn  from  the  computations  of  Encke,  in  reference  to  the 
comet  commonly  known  as  Encke's  comet.  The  observa- 
tions of  the  successive  appearances  of  this  comet,  at  intervals 
of  six  years  between  the  dates  of  1819  and  1848,  were  discuss- 
ed by  Encke  with  an  immense  outlay  of  time  consumed  in 
the  necessary  computations ;  and^  after  haying  made  allow- 
ance for  the  disturbance  of  the  orbit  of  the  comet  by  the  at- 
tractive influences  of  all  the  known  planets,  Encke  found  him- 
self forced  to  conclude  that  the  observed  appearances  could 
not  be.  reconciled  with  the  present  constitution  of  the  solar 
system,  unless  there  were  introduced  a  hypothesis  as  to  the 
actual  existence  of  some  gas  that  should  retard  the  motion 
of  the  comet  around  the  sun.  The  only  source  of  error  that 
can  possibly  be  attributed  to  Encke's  computations  lies  in  the 
intrinsio  imperfections  of  our  knowledge  of  the  masses  of  the 
planets  and  of  the  mathematical  formulae  employed  by  him. 
In  order  to  remove  all  doubt  as  to  this  question.  Dr.  Von 
Asten  has  undertaken  to  go  over  the  principal  portion  of 
Encke's  computations,  .pursuing,  however,  an  entirely  inde- 
pendent method,  and  introducing  the  use  of  mathematical 
formulae  of  a  far  more  perfect  nature  than  those  employed  by 
Encke.  It  is  only  after  Encke's  methods  of  computing  the 
perturbations  have  been  controlled  by  other  methods  whose 
perfection  is  undoubted  that  one  can  decide  whether  the  hy- 
pothesis of  the  opposing  medium  in  space  is  entirely  untena- 
able,  or  whether  it  merely  needs  slight  modifications.  Dr. 
Von  Asten  has,  in  this  revision  of  Encke's  results,  happily 
availed  himself  of  the.  mathematical  memoirs  of  Gylden  and 
Hansen.      The  former  astronomer  has  developed  improve- 
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ments  on  Hansen's  method  of  computing  peilurbations,  in 
that  he  represents  the  mean  anomaly  of  the  disturbed  planet 
by  an  elliptic  integral.  By  applying  Gyld6n's  and  Hansen's 
methods,  Von  Asten  finds  himself  justified  in  the  belief  that 
the  complete  computation  of  the  absolute  pei*turbations  of 
Encke's  comet  is  a  labor  whose  execution  lies  quite  within 
the  limits  of  possibility.  He  has  himself,  in  his  memoir  pub- 
lished recently,  gone  through  with  the  necessary  computa- 
tions relating  to  Jupiter^s  attraction  on  the  comet,  and  it  is 
to  be  hoped  that  competent  persons  will  be  found  to  take  up 
the  subject  at  this  point,  and  carry  out  the  computations  re- 
lating to  the  influences  of  other  planets ;  so  that,  eventually, 
the  question  of  the  existence  of  Encke's  resisting  medium 
may  be  definitely  settled.  —  Untersuchxtngen  Enckescheti  Co- 
meten^  Dr.  Von  Asten,  St.  Petersburg,  1872. 

ON  THE   CONSTITUTION   OP  THE   SUN's  CRUST. 

Professor  C.  A.  Young  has  suggested  that  the  solar  crust 
may  consist  of  a  more  or  less  continuous  sheet  of  descending 
rain,  not  of  water,  of  course,  but  of  the  materials  whose  va- 
pors exist  in  the  solar  atmosphere,  and  whose  condensations 
and  combinations  are  supposed  to  furnish  the  solar  heat.  As 
this  tremendous  rain  descends,  the  velocity  of  the  falling 
drops  would  be  retarded  by  the  resistance  of  the  denser  gases 
underneath,  or  the  drops  would  coalesce  until  a  continuous 
sheet  would  be  formed,  and  these  sheets  would  unite  into  a 
sort  of  bottomless  ocean,  resting  upon  the  compressed  vapors 
beneath  a  forest  of  innumerable  ascending  jets  and  bubbles. 
The  thickness  of  this  sheet  would  depend  upon  the  evapora- 
tion at  its  bottom,  and  upon  the  rapidity  of  its  growth  at  the 
top,  and  would  probably  continually  increase  at  the  same 
slow  rate. — 12  A,  1873,  393. 

THE   SPEOTROSCOPIC  METHOD   OP   OBSERVING  THE   TRANSIT  OP 

VENUS. 

In  order  to  observe  the  first  moment  of  the  contact  of  the 
planet  Venus  with  the  disk  of  the  sun  at  the  approaching 
transit  of  Venus,  it  is  proposed  to  employ,  not  only  the  di- 
rect photographic,  but  also  the  so-called  spectroscopic  meth- 
od. This  last  method  consists  in  this :  Before  the  apparent 
contact  of  the  two  objects  takes  place,  a  spectroscope  adjusted 
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to  the  telescope  is  so  placed  that  at  the  point  on  the  solar 
disk  where  the  contact  is  expected  we  shall  behold  the  bright 
lines  of  the  sun's  atmosphere,  which  extend,  as  is  well  known, 
to  a  considerable  distance  from  the  glowing  body  of  that  lu- 
minary. It  is,  therefore,  apparent  that  whea  the  planet  ap- 
proaches the  solar  disk,  it  will,  first  of  all,  cut  off  the  bright 
spectroscopic  lines  representing  the  solar  atmosphere,  and 
in  this  way  will  itself,  as  it  were,  become  visible ;  whereas 
otherwise  it  would  be  invisible  until  it  had  entered  upon  the 
bright  solar  limb.  By  this  means  the  observer  becomes  per- 
fectly prepared  for  the  observation  of  the  exact  moment  of 
the  contact  of  the  dark  disk  of  Venus  and  the  bright  disk  of 
the  sun.  This  method  has,  indeed,  been  employed  in  obser- 
vations of  solar  eclipses,  and  with  such  success  that  it  is 
known  that  the  moment  of  contact  can  thus  be  observed  moi*e 
exactly  than  in  any  other  way. 

Secchi  has  announced  a  modification  of  this  method,  and 
has  tested  it  in  the  instance  of  the  paitial  solar  eclipse  that 
occurred  in  Italy  on  the  26th  of  May  last.  His  arrangement 
is  as  follows :  In  front  of  the  slit  of  the  ordinary  spectroscope, 
and  about  one  inch  distant  therefrom,  he  places  a  dispersing 
prism  of  considerable  power.  This  prism  offers,  in  the  plane 
of  the  slit,  an  image  of  the  sun  constructed  of  many-colored 
rings,  like  a  very  impure  spectrum.  The  rays  that  penetrate 
from  this  image  through  the  spectroscope  give,  in  the  field 
of  view  of  the  small  telescope,  a  very  sharp  and  clear  image 
of  the  sun,  in  which  not  only  the  limb,  but  also  the  dark  and 
bright  spots  are  clearly  seen ;  in  short,  one  sees  the  sun  as 
through  a  colored  glass.  The  chromosphere,  seen  by  a  prop- 
er arrangement  of  the  apparatus,  has  a  bright  line,  somewhat 
distant  from  the  sun's  disk,  corresponding  to  the  altitude  of 
the  chromosphere,  and  the  spectral  line  that  we  choose  to 
employ.  It  follows,  therefore,  that  the  opaque  planet  will 
cover  the  chromosphere  on  the  corresponding  point  in  the 
field  of  view  of  the  telescope ;  the  chromospheric  line  will  be 
broken ;  and  the  observer  thus  is  forewarned  that  the  planet 
approaches  its  contact  with  the  sun.  In  making  his  first 
trial  upon  the  eclipse,  Secchi  was  able  to  detect  the  approach- 
ins:  and  otherwise  invisible  moon  eleven  seconds  before  its 
first  contact  with  the  sun's  limb.  In  applying  the  same 
method  to  the  transit  of  Venus,  on  account  of  the  slow  mo- 
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tion  of  the  planet,  this  interval  of  time  will  be  materially- 
larger.  At  the  end  of  the  eclipse,  Secchi  was  able  to  follow 
the  moon  for  twenty-five  seconds  after  the  close  of  the  actual 
eclipse.  At  the  end  of  forty-eight  seconds,  he  states  that  there 
was  no  longer  any  trace  of  the  moon — that  it  had  evidently 
completely  passed  the  chromosphere.  It  is  interesting  to  com. 
pare  the  result  of  Secchl's  observations,  made  with  the  pow- 
erful assistance  of  this  method  of  observation,  with  those 
obtained  by  his  two  assistants,  and  it  appears  that  the  latter 
first  detected  the  presence  of  the  moon  at  the  beginning  of 
the  eclipse  from  ten  to  fifteen  seconds  after  the  actual  con- 
tact as  observed  by  Secchi.  On  the  other  hand,  Respighi 
applied  to  the  same  eclipse  of  the  sun  the  ordinary  spectro- 
scopic method ;  that  is,  without  a  prism  in  front  of  the  spec- 
troscope, and  without  a  spectroscopic  slit.  In  this  form  of 
the  apparatus  we  see,  not  the  sun's  limb,  but  the  chromo- 
sphere in  the  shape  of  concentric  rings ;  and  Respighi  had  to 
assume  for  the  moment  of  contact  that  in  which  the  colored 
rings  were  entirely  broken  through.  His  measurements  also 
difier  considerably  from  Secchl's;  but  it  appears  that  Re- 
spighi has  observed  the  first  contact  twenty-one  seconds  ear- 
lier even  than  Secchi.  It  would  seem  that  Respighi's  method, 
however,  can  not  be  so  exact  as  that  of  Secchi,  since  Re- 
spighi does  not  distinctly  see  the  sun's  limb.  It  is,  therefore, 
apparent  that  this  method  suggested  by  Secchi  is  a  decided 
improvement  upon  that  which  has  been  employed  by  several 
spectroscopists  during  the  past  five  years. — 19  (7, 1873,  280. 

THE  HEAT  RADIATED  FBOM  THE  MOON. 

The  Earl  of  Rosse  has  made  an  attempt  to  determine,  by 
accurate  observations,  the  heat  that  we  receive  from  the 
moon.  For  this  purpose  he  employs  a  very  delicate  thermo- 
multiplier  in  connection  with  his  six-foot  reflecting  telescope. 
Observations  made  during  the  eclipse  of  the  moon  showed 
that  the  least  heat  was  received  from  the  moon  in  the  middle 
of  the  eclipse,  when  also  the  least  quantity  of  light  was  re- 
ceived, at  which  time  the  quantity  of  heat  was  only  one  half 
of  that  observed  during  the  full  moon.  From  a  long  series 
of  observations,  corrected  for  the  change  in  the  distance  of 
the  moon.  Lord  Rosse  is  able  to  draw  a  curved  line,  whose  or- 
dinates  express  the  heat,  and  whose  abscissas  express  the  cor- 
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responding  altitude  of  the  moon  above  the  horizon.  By  com- 
bining these  observations  again,  he  derives  a  table  for  correct- 
ing all  his  observations  for  the  influence  of  the  absorption  of 
the  earth*s  atmosphere,  which  table  is  very  nearly  identical 
with  that  which  has  been  previously  obtained  by  others  for 
allowing  for  the  influence  of  the  earth's  atmosphere  in  ab- 
sorbing the  light  of  the  moon  and  stars. 

The  final  result  of  Lord  Rosse's  investigation  is  that,  as  the 
moon  reaches  the  full,  the  increase  of  the  heat  radiated  to  the 
earth  is  more  rapid  than  at  any  previous  time  since  the  new 
moon ;  a  result  similar  to  that  obtained  by  Zdllner  in  studying 
the  brightness  of  the  moon. — /Voc.  Roy.  Soc.^  Aprilj  1873. 

THE  MBTEOB   OF  JUNE   17,  1873. 

The  brilliant  meteor  that  appeared  over  Southern  Germany 
and  Bohemia  on  the  17th  of  June  last,  has  been  made  the  sub- 
ject of  an  attempt  by  Von  Niessl  to  determine  the  orbit  and 
magnitude  of  this  body.  The  meteor  was  seen  to  break  into 
many  pieces,  and  the  sound  of  the  explosion  was  heard  as  a 
fearful  noise,  while  the  fragments  fell  burning  to  the  earth, 
some  of  them  having  been  actually  secured  by  the  inhabitants, 
and  are  described  as  being  of  the  size  of  peas,  and  having 
something  the  appearance  of  sulphur.  Yon  Niessl  concludes 
that  the  altitude  of  this  body,  when  it  was  first  seen,  was 
about  eight  and  a  half  miles  above  the  earth,  and  when  it  ex- 
ploded was  about  four  and  one  third  miles.  In  attempt- 
ing to  determine  what  orbit  this  body  must  have  been  de- 
scribing about  the  sun  before  it  came  into  the  earth's  atmos- 
phere, he  assumes  that  its  motion  may  have  been  in  a  hy- 
perbolic orbit,  and  that  it  must  have  passed  nearest  to  the 
sun  in  the  latter  half  of  July,  at  which  time  it  was  distant 
from  the  £un  about  six  tenths  of  the  earth's  distance.  The 
diameter  of  the  meteor,  whether  it  were  a  compact  mass  or 
a  collection  of  small  masses,  is  concluded  to  have  been  about 
1000  feet — Aaron.  Ndch,^  1873, 165. 

ON  THE  ALTITUDE    OF  SHOOTING-STABS. 

Dafour  relates  a  most  interesting  observation  in  connection 
with  the  shower  of  shooting-stars  on  the  27th  of  November 
last.  He  says  that  during  that  same  evening  he  was  in 
Switzerland,  at  Merge.    The  heavens  were  entirely  covered 
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with  an  extremely  thin  cloud,  and  there  could  be  distinguish- 
ed with  great  clearness  from  his  point  of  view  the  general 
outline  of  the  Alps,  and  even  the  summit  of  Mount  Blanc,  ele- 
vated 4800  meters  above  the  sea.  He  observed  that  from 
half-past  eight  to  nine  o'clock  in  the  evening,  during  which 
he  paid  especial  attention  to  the  matter,  he  did  not  see  a  sin- 
gle shooting-star,  and,  as  others  know  they  were  visible  in 
all  other  portions  of  Europe,  he  concludes  that  there  could 
not  have  been  a  single  one  that  penetrated  into  the  atmos- 
phere to  a  point  4800  meters  high.  At  this  altitude  and  at 
that  time  he  computes  that  there  must  have  been  0.55  of  the 
atmosphere  above  Mount  Blanc,  and,  consequently, the  numer- 
ous meteors  which  were  at  this  time  shooting  through  the 
air  had  all  become  extinct  after  having  traversed  this  same 
0.55  of  its  thickness.  In  general,  Dufour  remarks  that,  in 
the  course  of  many  years,  he  has  never  yet  observed  a  single 
shooting-star  below  the  clouds. — 6  ^,  18Y3,  497. 

RECENTLY  DISCOVERED  COMETS. 

The  third  comet  of  1873  was  recently  announced  as  having 
been  discovered  by  Borelli  on  the  19th  of  August.  The 
fourth  comet,  which  has  by  some  been  mistakenly  assumed 
to  be  the  same  as  Borelli's,  was  discovered  by  Paul  Henry 
at  Paris  on  the  24th  of  August.  The  fifth  comet  is  now  an- 
nounced, and  is  none  other  than  the  periodic  comet  of  Faye, 
for  the  discovery  of  which  an  ephemeris  had  been  computed 
by  Mr.  Plummer.  The  large  disaccordance  between  Mr. Plum- 
mer's  ephemeris  and  the  actual  position  of  the  comet  has 
somewhat  retarded  its  discovery,  but  it  is  now  announced  as 
having  been  found  by  Mr.  Stephan,  the  director  of  the  ob- 
servatory at  Marseilles.  The  position  of  the  comet  is  two 
hours  of  right  ascension  in  advance  of  Plummer's  ephemeris. 
—12  A,  1873,  371.  

biela's  comet. 

In  reference  to  Biela's  comet,  which  was  believed  to  have 
broken  into  two  portions  in  the  year  1845,  and  to  have  sub- 
sequently disappeared  in  a  gi*cat  number  of  smaller  portions, 
appearing  as  a  shower  of  meteors  in  the  year  1872,  Klinker- 
fues  has  published  a  short  study,  iii  which  he  maintains  that 
the  original  Biela's  comet  described  a  somewhat  diffei'ent 
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orbit  from  that  of  the  modern  comet,  especially  because  of 
the  disturbance  experienced  by  the  attraction  of  the  planet 
Jupiter;  but  allowing  for  this  disturbance,  Klinkerfues  con- 
cludes that  probably  the  comet  which  was  seen  in  the  year 
1162  was  identical  with  it,  and  was  also  intimately  connected 
w^ith  the  shower  of  meteors  known  to  have  been  observed  in 
the  year  524.— 19  (7, 1873,  214. 

THE   PBIME   VBBTICAIi  TBANSIT  INSTRUMENT  AT  LISBON. 

It  is  well  known  that  the  transit  instrument,  when  used  in 
the  prime  vertical,  has  in  the  hands  of  Struve  led  to  the 
most  accurate  possible  determinations  of  the  zenith  distance 
of  the  stars  and  the  constants  of  stellar  aberration,  nutation, 
and  parallax.  The  investigation  of  pamllax  is,  of  all  others, 
the  most  delicate  that  engages  the  attention  of  the  astron- 
omer. It  was,  therefore,  with  great  interest  that  Struve  gave 
to  the  government  of  Portugal  his  advice  when  consulted,  in 
1861,  in  regard  to  the  new  observatory  that  was  then  about 
to  be  erected  at  Lisbon.  The  geographical  position  of  the 
Royal  Observatory  at  Tapada  was  to  be  such  that  the  bright 
star  Alpha  LyrsB  must  pass  near  its  zenith  every  day  at  its 
transit,  and  Struve  represented  the  great  value  that  would 
attach  to  a  thorough  investigation  of  the  parallax  of  this  star, 
to  which  purpose  he  knew  of  no  instrument  ffo  well  adapted 
as  the  prime  vertical  transit.  The  labor  of  using  this  instru- 
ment is  so  considerable,  and  the  advantage  of  a  thorough 
familiai'ity  with  the  methods  of  so  expert  an  observer  as 
Struve  was  so  highly  esteemed,  that  the  Portuguese  govern- 
ment dispatched  to  St.  Petersburg  a  young  officer  of  the 
navy,  Lieutenant  Oom,  whose  duty  it  should  be  to  perfect 
himself  in  practical  astronomy  at  the  renowned  observatory 
of  which  Struve  was  the  director.  The  new  observatory  at 
Lisbon  contains,  besides  the  prime  vertical,  also  a  magnifi- 
cent equatorial  and  an  excellent  meridian  circle.  While 
each  of  these  instruments  is,  in  its  way,  of  the  most  perfect 
construction,  yet  especial  interest  centres  in  the  prime  verti- 
cal transit.  This  has  been  manufactured  by  the  famous 
artists,  the  brothers  Repsold,  of  Hamburg,  who  have  intro- 
duced into  its  construction  several  novel  features.  Upon  a 
'  solid  pedestal  ,of  stone  there  stands  a  pier  of  iron,  manufact- 

;  ured  at  the  great  establishment  of  Krupp.     On  this  pier  the 

I  "02' 
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telescope  rests  at  one  end  of  a  horizontal  axis,  whose  opposite 
end  bears  a  counterpoise  of  the  same  weight.  The  iron  pier, 
with  the  telescope,  admits  of  being  raised  a  small  fraction  of 
an  inch,  reversed  in  its  position,  and  set  down  again,  the 
whole  operation  employing  less  than  one  minute,  although 
the  weight  to  be  moved  amounts  to  about  2500  pounds. 
The  length  of  the  telescope  is  seven  and  a  half  feet,  and  the 
aperture  of  the  object-glass  about  seven  inches. — Jamal  da 
Academiaj  Lisbon.  

STBLLAS  PHOTOMBTBT. 

The  invention  by  Dr.  Zollner,in  1862,  of  his  elegant  photom- 
eter, which  is  specially  designed  lor  the  study  of  the  relative 
brightness  of  the  stars,  seems  to  have  given  a  great  impetus 
to  this  branch  of  astronomy.  By  Zollner's  instrument,  the 
determination  of  the  brightness  of  a  star  is  made  a  matter  of 
exact  measurement,  and  leads  to  more  correct  results  than 
any  other  method  that  has  as  yet  been  proposed.  With  the 
results  attained  by  himself  and  his  colleague,  Engelmann,  of 
Leipsic,  our  readers  are  already  acquainted.  The  most  recent 
publication  in  this  field  of  observation  is  by  Lindemann,  who 
has,  by  using  the  instrument  that  belongs  to  the  Imperial 
Observatory  at  Poulkova,  sought  to  determine,  in  a  general 
way,  the  relation  between  the  intrinsic  brightness  of  the 
classes  of  stars  that  are  usually  designated  as  of  the  third, 
fourth,  and  fifth  mi^itudes,  etc.  He  has  extended  his  la- 
bors even  to  the  faint  stars  of  the  ninth  magnitude,  and  has 
chosen  especially  such  portions  of  the  heavens  for  the  study 
as  afford  him  groups  of  stars  of  the  greatest  possible  variety 
of  magnitudes.  Lindemann  finds  that  the  comparison  of  his 
own  work  with  that  of  his  predecessor  in  this  field.  Dr.  Rosen, 
shows  such  a  uniformity  in  their  results  as  to  give  great 
weight  to  their  importance.  From  1 76  observations  of  bright 
and  faint  stai*s,  Lindemann  deduces  as  the  most  probable  value 
of  the  coefficient  of  brightness  in  passing  from  one  order  of 
magnitudes  to  (he  next  inferior,  the  decimal  fraction  0.0394. 
This,  therefore,  in  connection  with  the  resolts  of  Rosen,  seems 
to  him  to  justify  us  in  the  belief  that  the  mean  ratio  of  the 
brightness  of  successive  stellar  magnitudes,  for  the  stars  of 
Argelander's  DurchnmHerung^  can  now  be  considered  as 
quite  accurately  determined.    But,  a9  to  the  question  of  the 
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differences  that  may  exist  in  the  special  ratios  between  any 
tw6  successive  or.ders  of  magnitudes,  he  concludes  that  the 
observations  are,  as  yet,  only  sufficient  to  justify  the  belief 
that  this  ratio  is  smaller  for  the  stars  visible  to  the  naked 
eye  than  for  telescopic  stars. — JBtdl.  Imp,  Acad,  of  Sciences^ 
St.Petersburgy  vol.  xviii.,  34. 

biela's  cohbt. 

The  various  hypotheses  as  to  the  formation  of  comets  and 
the  groups  of  meteorOids,  with  which  certain  comets  are  in- 
timately associated,  have  received  somewhat  further  elucida- 
tion from  a^  recent  communication  of  Professor  Eirkwood. 
Two  theories  have  been  broached^  which  respectively  require 
that  the  different  bodies  moving  together  in  the  orbit  of 
Biela's  comet  have  entered  the  solar  system,  either  as  a  sin- 
gle mass,  subsequently  broken  up  into  portions,  or  as  a  group 
of  cometary  bodies.  The  latter  hypothesis  ha&  been  advo- 
cated by  Eirkwood,  who  adduces  the  following  facts  in  its 
support: 

1.  There  is  nothing  improbable  in  supposing  that  the  bod- 
ies now  known  as  the  Biela  comet,  or  the  Biela  group  of 
comets,  were  originally  distinct  and  separate  masses  while 
they  were  moving  in  straight  lines  through  space,  and  be- 
fore their  orbits  were  changed  into  ellipses,  with  the  sun  as 
a  focus. 

2.  It  is  improbable  that,  had  they  originally  been  united, 
they  would  have  escaped  observation  until  the  year  1845. 

3.  It  is  highly  probable  that  the  comet  of  1818  is  intimate- 
ly related  to  that  of  Biela,  and  that  that  of  1772  belongs  t<> 
the  same  group,  if,  indeed,  it  be  not  identical  with  that  of  181 8, 
whence  it  would  follow  that  the  Biela  group  of  comets  began 
to  separate  from  each  other  long  before  the  year  1845,  when 
the  first  actual  observation  of  their  separation  was  made. 

4.  It  is  probable  that  the  comet  whose  discovery  is  due  to 
Klittkerfues  and  Pogson  on  the  2d  of  December,  1872,  and 
^which  has  by  some  been  regarded  as  identical  with  the  long- 
lost  companion  of  Biela's  comet,  is,  on  the  other  hand,  an- 
other member  of  the  same  family. 

5.  If  we  trace  back  the  position  of  Biela's  comet  and  the 
planet  Jupiter,  we  shall  find  that  they  were  in  the  vicinity 
of  each  other  in  September,  1734,    This  is  the  most  recent 
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date  previous  to  1772  at  which  they  could  have  been  in  close 
proximity;  and  Kirkwood  considers  it  probable  that  the 
members  of  this  cometary  cluster  were  at  that  time  thrown 
into  their  present  elliptical  orbit,  and  that  since  then  the 
various  members  of  the  group,  by  collisions  with  each  other, 
and  possibly  with  meteoric  streams,  have  become  gradually 
separated.  By  assigning  this  as  the  date  at  which  Biela's 
comet  entered  the  solar  system,  Kirkwood  explains  the  fact 
that  the  meteors,  which  have  been  five  times  observed  since 
1798,  are  not  recorded  to  have  been  observed  previous  to 
that  date,  whereas  other  systems  of  meteors  connected  with 
other  cometary  groups  may  be  traced  back  many  centuries. 
— 6  i>,  1873,21.  

THE   DAILY   PHOTOGEAPHS   OP  THE   SUN. 

Professor  Winlock,  of  Cambridge  Observatory,  states  that 
by  the  last  year's  work  he  has  been  able  to  secure  photo- 
graphs of  the  sun  on  at  least  twenty-five  days  in  each  month 
on  the  average,  being  far  more  successful  than  the  astrono- 
mers of  London,  who  have  reported  an  average  of  eighteen 
monthly.  This  striking  difference  is  due  to  the  atmospheric 
peculiarities  of  the  two  cities — though  doubtless  something 
is  to  be  argued  in  favor  of  the  extremely  simple  apparatus 
used  at  the  Harvard  College  Observatory.  Professor  Win- 
lock  estimates  that  if  a  similar  work  were  to  be  undertaken 
in  Washington,  there  would  result,  by  combining  the  two 
series  of  photographs,  a  pei*fect  daily  series,  without  any  gaps, 
and  one  that  would  contribute  much  to  onr  knowledge  of  the 
cycle  of  solar- spot  changes,  which  is  believed  to  exert  so 
decided  an  influence  over  meteorological  phenomena. 


PAINT  VARIABLE  STARS   AND  ASTEROIDS. 

Professor  Watson,  of  Ann  Arbor,  announces  as  the  reault 
of  many  years'  careful  study  of  the  faintest  visible  stare,  in 
his  search  for  new  asteroids,  the  following  important  conclu- 
sions: 1.  The  asteroids  are  not  generally  to  be  classed  among 
the  faintest  telescopic  objects,  but  are  much  brighter  than 
the  faint  stars  among  which  they  move.  2.  The  number,  of 
asteroids  is  probably  not  unlimited,  but,  on  the  contrary, 
comparatively  very  restricted,  and  very  possibly  does  not  ex- 
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ceed  two  hundred.    3.  The  number  of  variable  Btars  increases 
with  astonishing  rapidity  among  the  higher  magnitudes. 

THE   NATURE   OP  THE   RINGS   OP   SATURN. 

M.  G.  A.  Hirn,  well  known  for  his  investigations  into  the 
dynamical  theory  of  heat,  has  published  a  mathematical 
memoir  on  the  rings  of  Saturn,  and  discussed  the  various  con- 
ditions that  have  been  suggested  as  possibly  contributing  to 
maintain  the  dynamical  stability  of  that  system. 

Although  M.  Hirn's  results  do  not  materially  differ  from 
those  already  demonstrated  by  Peirce  and  Maxwell,  yet  wo 
recognize  the  importance  of  haying  this  additional  and  per- 
fectly independent  investigation  of  so  difficult  a  subject 

In  a  recent  popular  exposition  of  this  subject,  M.  Hirn  gives 
the  present  state  of  our  knowledge  as  fpUows:  1.  Solid  rings 
can  not  exceed  a  certain  size  without  breaking.  2.  Solid 
homogeneous  rings  are  unstable,  and  must  break  up  into  sat- 
ellites. 3.  Non-homogeneous  or  weighted  solid  rings  are 
stable,  but  must  have  an  enormous  (imaginary)  strength,  and 
therefore  can  not  be  permanent.  4.  Gaseous  or  liquid  rings 
can  exist ;  and  such  was  very  probably  their  original  condi- 
tion ;  but  their  existence  can  be  only  ephemeral,  and  they 
must  fall  toward  and  join  the  planets;  if  Saturn's  rings  were 
once  fluid,  they  must  long  ago  have  thus  disappeared.  5.  The 
rings  can  only  endure  as  solid  fragments  of  limited  size,  and 
separate  from  each  other. — BvU.Soc.  cTSist.  Nat.^  18V2,  448. 

THE   P1.ANET  VULCAN. 

This  hypothetical  planet,  in  whose  existence  many  still 
believe  (though  we  understand  the  evidence  on  which  Le 
Verrier  sought  to  establish  its  existence  to  be  very  much 
shaken),  has  recently  appeared,  if  we  may  credit  Mr.  Cowrie, 
of  Hong-Kong,  who  thinks  he  saw  it  on  the  occasion  of  its 
transiting  the  sun's  disk.  Singularly  enough,  there  cpmes 
from  two  good  amateur  astronomers  of  the  Manchester  Phil- 
osophical Society  a  note  recalling  an  observation  made  by 
them  both  on  the  afternoon  of  the  12th  of  March,  1849,  when 
they  watched  for  half  an  hour  the  passage  of  a  small  black 
spot  across  a  portion  of  the  sun's  disk.  The  number  of  ob- 
servations of  this  character  seem  to  have  slowly  increased 
until,  whether  or  not  we  believe  in  Vulcan,  we  are  at  least 
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admonished  to  keep  a  very  sharp  watch  of  the  solar  orb.  It 
is  greatly  to  be  desired  that  the  photographs  taken  at  Green- 
wich and  Cambridge  be  supplemented  by  a  set  taken  at 
Melbourne. — 12  Ay  1873,  475. 

WORK  AT  THB   EDmBUBGH   OBSEBVATOBY. 

The  annual  report  of  Professor  C.  P.  Smyth  states  that  the 
force  of  the  observatory  is  now  concentrated  upon  a  general 
star  catalogue,  to  include  all  the  determinations  of  position 
made  at  Edinburgh  since  the  establishment  of  the  observa- 
tory. In  the  department  of  meteorology,  there  are  fifty-five 
stations  from  which  monthly  reports  are  received.  The  stand- 
ard time  is  sent  from  the  observatory  to  very  many  places  in 
Scotland,  and  in  several  a  noon  gun  is  automatically  fired  at 
the  exact  second.  In  the  city  of  Edinburgh  a  large  number 
of  clocks  are  controlled  electrically  from  the  central  clock  at 
the  observatory — a  system  that  has  been  widely  spread  over 
Grdat  Britain  and  the  Continent,  and  is  now  in  very  success- 
ful use  in  Washington,  Boston,  and  Pittsburgh.  The  effect  of 
the  low  state  of  the  barometric  pressure  of  the  atmosphere 
upon  the  rate  of  the  standard  clock  seems  to  have  given  much 
trouble.  Like  many  of  the  othei'  observatories  of  Europe, 
and  even  of  America,  Edinburgh  is  to  have  a  new  and  large 
equatorial  telescope;  the  report  states  that  it  is  very  nearly 
completed,  the  main  parts  being  already  in  position.  Singu- 
lar to  state,  there  appears  to  be  no  satisfactory  provision 
made  by  the  government  for  the  proper  support  of  the  per- 
sons who  are  to  use  this  instrument,  and,  in  Professor  Smyth's 
own  words,  "it  places  us  in  connection  with  this  new  equa- 
torial in  a  nearly  parallel  position  to  that  of  any  unfortunate 
artillery  officer  who  should  have  received  a  big  gun,  of  per- 
haps the  most  approved  wrought-iron  and  steel  construction 
in  itself,  but  without  means  of  moving  it,  without  powder 
and  shot,  and  yet  should  be  expected  by  the  public  to  be 
continually  firing  it  with  immense  success,  and  at  all  sorts 
of  objects,  throughout  the  whole  year." 
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AMOXIl^   OF  FOSCE  DBBIYED  BY  THB  BABTH  FBOK 

THE   sun's  heat. 

An  interesting  computation  has  been  made  of  the  amount 
of  force  imparted  to  the  earth  by  the  sun's  heat.  According 
to  the  best  investigations  that  have  been  made,  there  is  re- 
ceived in  one  minute  enough  heat  to  raise  the  temperature 
of  five  and  a  half  cubic  miles  of  water  one  degree  Centigrade. 
If,  now,  we  compare  this  with  the  work  done  by  a  given 
amount  of  heat,  as  utilized  in  a  steam-engine,  it  will  be  found 
that  the  heat  sent  to  the  earth  in  the  sun's  rays  during  the 
space  of  one  minute  is  able  to  do  as  much  work  as  would  be 
done  by  two  thousand  steam-engines  of  one  hundred  horse- 
power each,  working  continuously  for  the  space  of  four  thou- 
sand years. 

What  becomes  of  this  inconceivably  great  amount  of  power 
is  worthy  of  consideration ;  and  we  begin  to  realize  the  na- 
ture of  the  problems  of  the  future  scientists  when  we  reflect 
that  by  far  the  larger  part  of  this  heat  force  expends  itself 
upon  the  earth  in  actual  work,  only  a  small  portion  of  it 
being  radiated  into  space.  Of  course  the  result  accomplished, 
such  as  the  maintenance  of  the  temperature  of  the  earth, 
ocean,  and  atmosphere,  the  stimulating  of  animal  and  vege- 
table life,  etc.,  etCj  must  be  the  equivalent  of  the  power  re- 
tained by  our  globe. — MUth.  naturf orach.  GeseUsch.^  JSerney 
1871,xxxix. 

BrVEB    TEMFEBATUBES. 

The  United  States  Signal  Corps  has  recently  extended  its 
series  of  observations  in  the  form  of  a  daily  record  of  the 
surface  and  bottom  temperature  of  the  rivers  and  harbors 
upon  which  the  several  stations  ate  situated.  This,  while  of 
much  interest  in  a  meteorological  point  of  view,  is  also  of 
practical  importance  in  connection  with  the  subject  of  intro- 
ducing useful  food  fishes  into  the  rivei*s  and  lakes  of  the 
United  States,  as  lately  provided  for  by  Congressional  enact- 
mwt.    It  is  well  known  that  the  possibility  of  introducing 
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salmon  into  any  given  stream  will  depend  npon  the  relation- 
ship of  its  temperature  during  the  summer  and  autumn  to 
the  particular  species ;  some  kinds,  as  the  true  salmon  of  the 
North  Atlantic  (Salmo  salar)^  requiring  a  summer  minimum 
of  at  least  sixty  to  sixty-five  degrees,  while  others  will  bear  a 
higher  temperature.  

SIGNAL-OFFICE   BIYEB  EEPORTS. 

The  army  Signal-office  has  made  preparations  for  a  very 
great  extension  of  its  valuable  system  of  reports  of  the 
heights  of  rivers,  particularly  of  all  those  opening  into  the 
Mississippi.  Over  twenty-five  stations  are  now  established 
at  suitable  points  on  these  rivei*s,  especially,  of  course,  on  the 
Ohio,  Missouri,  and  Mississippi.  They  are  provided  in  some 
instances  with  automatic  self-recording  apparatus,  and  at  all 
other  places  the  observation  of  the  height  of  the  water  is 
taken  eight  times  daily  when  floods  are  apprehended.  By 
this  most  beautiful  system  every  wave  of  high  water  is  accu- 
rately followed  in  its  coui*se  down  stream,  and  the  approach 
of  dangerous  high  floods  is  easily  foretold  by  the  repeated 
telegraphic  reports.  The  system,  of  river  reports,  which  has 
been  in  operation  during  the  past  year,  has  given  such  uni- 
versal satisfaction  to  those  navigating  the  Western  watei*s 
that  the  demand  for  increased  facilities  can  only  be  met  by 
this  new  and  far  more  elaborate  system  of  stations. 

The  universal  interest  and  value  of  the  systematic  tele- 
graphic reports  of  the  weather  and  of  the  rivers  now  fur- 
nished by  the  army  Weather  Bureau  show  what  a  power  the 
t'.lectric  telegraph  is  destined  to  become  when  its  ramifica- 
tions shall  be  still  further  extended,  and  the  expense  of  using 
it  cheapened.  ' 

CBUISE    OF  THE   NEW  YOBK   SCHOOL-SHIP  MERCUBY. 

The  New  York  Nautical  School-ship  Mercury  has,  spent  the 
]tast  winter  in  deep-sea  research,  as  in  a  previous  season,  and, 
as  before,  has  utilized  the  opportunities  presented  in  the  in- 
terest of  science.  Captain  Giraud  addresses  the  president  of 
the  board  of  Commissioners  of  Public  Charities  and  Correc- 
tion from  Rio,  under  date  of  January  25,  stating  some  of  the 
points  in  which  he  regarded  his  operations  as  successful  in 
connection  "with  deep-sea  soundings^  and  temperatures..    He 
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surveyed  a  large  portion  of  the  so-called  "volcanic  region" 
of  the  Atlantic  Ocean,  finding  the  water  very  deep  in  that 
vicinity.  Specimens  brought  up  from  the  bottom  appeared 
to  be  of  undoubted  volcanic  origin. .  The  Casella-Miller  deep- 
sea  thermometer  was  used  on  one  occasion  at  a  depth  of  2040 
fathoms,  two  miles  north  of  the  equator,  in  longitude!  22°  16' 
west,  and  indicated  a  temperature  of  36°  Fahr.,  at  1000  fa- 
thonas  38°,  and  at  the  surface  81°,  the  air  being  80°.  During 
the  voyage  from  the  Canary  Islands  to  Rio,  the  tempei*atui^ 
at  uniform  depths  was  found  to  vary  only  about  two  de- 
grees.— New  York  Herald.  - 

•  T 

EARTHQUAKE   WAVES. 

The  self-registering  tide  gauges  of  the  Coast  Survey  are 
doing  good  work  not  only  in  recording  tides,  but  also  in 
catching  the  fleeting  waves  produced  by  eaithquakes.  One 
of  the  first  cases  of  this  kind  occurred  on  the  Pacific  coast  in 
1854.  The  great  earthquake  of  Africa,  in  1870,  produced  a 
wave  that  traveled  in  one  half  of  a  day  to  Honolulu;  and  in 
one,  two,  and  three  days  respectively  to  San  Francisco,  Mel- 
bourne, and  Yokohama.  It  is  now  proposed  to  use  this 
simple  instrument  at  a  number  of  points  in  the  Mediterranean 
Sea  as  a  regular  means  of  recording  the  fvequent  earthquakes 
that  occur  there,  where  the  systematic  daily  tides  are  so 
slight  as  to  be  nearly  imperceptible.  The  annual  report  of 
the  observatory  at  Sydney,  New  South  Wales,  states  that 
the  tide  gauge  at  that  port  has  recorded  fewer  earthquake 
waves  than  that  at  New  Castle  (a  hundred  miles  distant), 
probably  owing  to  the  more  open  harbor  of  the  latter. — 
Monthly  Notices  M,  Astronom.  Soc,  February^  1873. 

BATE    OF  INCEEASE   OF  HEAT  IN  PENETEATINQ   THE   EABTH. 

A  new  deteiminatiou  of  the  rate  of  inci*ease  of  heat  as  we 
descend  into  the  earth  has  been  lately  made  by  Danker,  and 
the  care  with  which  the  experiments  were,  conducted  gives 
much  valae  to  his  results.  The  observations  were  made  in 
an  artesian  well  in  Sperenberg,  Germany,  having  a  depth  of 
about  3900  feet.  The  well  being  supplied  with  water  from 
several  springs,  it  was  necessary  to  avoid  the  disturbing  in- 
fluence upon  the  temperature  of  the  circulating  water ;  and, 
in  order  best  to  secure  this  end,  a  small  hole  was  bored  at  the* 
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bottom  of  the  larger  bore  of  the  well.  This  smaller  hole  was 
about  twenty  feet  deep ;  the  self-recording  thermometer  wad 
placed  in  it,  and  the  entrance  firmly  closed.  The  average  of 
two  determinations  made  in  this  way  gave,  after  correcting 
for  all  known  sources  of  error,  37.24°  R6aumur,  or  115.79** 
iB'ahrenheit,  as  the  temperature  of  the  strata  at  the  depth  of 
the  small  hole.  The  measures  at  lesser  depths  were  taken 
with  equal  care  (by  effectually  stopping,  temporarily,  the 
water  circulation)^  and  they  show  that  the  rate  of  increase 
was  not  uniform,  being  on  the  average  one  degree  Centigrade 
for  27.8  meters  of  descent,  or  one  degree  Fahrenheit  for 
forty-seven  feet. — Natur  und  JLeben^  January^  1873. 

DISCOBDANCB   IN  ARCTIC  TBMPSBAXITBES. 

Mr.  Dove  has  lately  laid  before  the  Berlin  Academy  the 
result  of  his  investigations  of  the  variability  of  the  tempera- 
ture of  the  regions  bordering  on  the  arctic  zona  He  stated 
that  as  yet  we  have  had  opportunities  for  studying  the  ques- 
tion only  through  the  observations  of  the  arctic  expeditions, 
and  through  those  made  at  the  few  fixed  stations  in  Siberia ; 
but  the  recent  publication  of  longer  series  of  observations 
made  at  stations  in  Greenland  and  in  Iceland  affords  new  and 
valuable  material,  with  which  he  has  combined  all  the  tern- 
peratui*e  observations  hitherto  published  by  the  Smithsonian 
Institution,  and  especially  those  made  by  Professor  Cleave- 
land  at  Brunswick,  Maine.  Mr.  Dove  finds  an  astonishing 
discordance  in  abnormal  seasons  between  Gi*eenland  and  Ice- 
land* For  instance,  the  very  cold  year  1863  in  Greenland 
had  nothing  analogous  in  Iceland ;  txA  so,  inversely,  the  cold 
spring  of  1866  in  Iceland  was  accompanied  by  a  waim  spring 
in  West  Greenland.  This  strong  contrast  of  the  temperature 
in  two  countries  so  near  together  seems  to  him  to  partly  ac- 
count for  the  very  severe  stoims  that  have  been  generally 
reported  from  that  region,  and  particularly  those  noted  by 
Koldewey  in  his  recent  expedition. 

Mr.  Dove  then  seeks  to  find  something  similar  in  the  con- 
trasts of  monthly  temperatures  in  the  northern  portions  of 
the  United  States ;  but  the  result  is  such  that  he  concludes 
that  ^'  the  arctic  zone  possesses  a  peculiar  meteorological  sys- 
tem." He  also  very  distinctly  asserts  that  we  can  only  think 
of  applying  corrections  to  the  monthly  means  of  temperatures 
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observed  during  north  polar  expeditions  and  other  short  pe- 
riods, in  order  thns  to  obtain  normal  annual  means,  when  we 
have  primarily  determined,  at  least  approximately,  the  form 
of  the  isothermal  lines  for  the  epoch  of  the  observations. 

In  connection  with  the  preceding,  Mr.  Dove  has  made  a 
study  of  the  cold  days  of  February,  the  so-called  February 
minimum,  for  a  number  of  European  stations,  and  has  shown 
that  tills,  in  Europe  as  in  America,  probably  results  from  a 
cold  polar  current  of  B.ir.-^Manatsberichtey  H.  Akad.  BeHin^ 
September  and  October^  1872. 

BAIK-FAIX  IN  JEBUSALSH. 

Dr.  James  Chaplin,  who  is  at  present  residing  in  Jerusa- 
lem, corrects  a  statement  that  the  rain-fall  there  for  1863-64 
amounted  to  but  8.84  inches,  the  actual  quantity  being  some- 
thing over  19  inches.  The  error  arose  from  the  use  of  an  im- 
perfect rain-gauge,  and  has  been  corrected  from  other  obsei'- 
nations. 

In  reference  to  the  sirocco,  he  remarks  that  this  is  one  of 
the  most  frequent  evils,  being  especially  pi'cvalent  in  the 
month  of  May,  and  again  in  September,  October,  and  Novem- 
ber, just  before  the  setting  in  of  the  rains.  Its  peculiarly 
depressing  effect  he  considers  to  be  due  to  the  entire  absence 
of  ozone,  the  most  careful  observations,  both  of  dry  paper  and 
that  which  had  been  moistened,  failing  to  indicate  any  discol- 
oration of  the  ozone  paper* —  Quarterly  StcUemerUy  Jan.y  1873. 

BAIN-FAXX  IN  THE   UNITED  STATES. 

The  extensive  work  on  the  rain-fall  in  the  United  States, 
lately  published  by  the  Smithsonian  Institution,  will  be  in- 
valuable to  engineers  and  others  to  whom  are  refeired  the 
great  questions  of  improving  the  navigation  of  the  rivers  of 
this  country.  By  means  of  such  tables  as  are  given  in  this 
volume,  a  few  minutes'  computation  enables  one  to  determine 
the  area  of  country  that  must  be  drained  in  order  to  secure  a 
water  supply  sufficient  for  any  specified  purpose.  The  engi- 
neers of  Europe  have  long  been  sensible  of  the  great  practical 
value  of  works  of  this  nature,  and  we  have  before  us  a  chart 
of  the  rain-fall  of  Switzerland,  showing,  by  carefully  drawn 
isohyetftls,  the  minutest  detail  of  the  annual  precipitation 
(including  the  melted  Emow  of  winter).    The  construction  of 
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this  chait,  which  is  probably  preliminary  to  a  far  more  elab- 
orate exhibit,  is  based  on  the  returns  during  the  six  yeare 
1864-1869,  from  the  ninety-seven  stations  of  the  Switzerland 
hydrometric  commission  of  the  "Naturforschende"  Society. 
A  comparison  of  the  data  for  some  of  the  Swiss  lakes  with 
those  for  the  great  lakes  of  America  may  pi-ove  of  interest. 
Thus  we  have  the  annual  rain-fall  for  Lake  Geneva,  39.4  inch- 
es; for  Lake  Neufchatel,  37.4 ;  for  Lake  Zurich,  46.2 ;  for  the 
Boden-See,  43.3  inches.  On  the  other  hand,  we  find  from  the 
Smithsonian  charts,  for  Lake  Ontario,  32 ;  for  Lake  Erie,  38 ; 
for  Lake  Huron,  30 ;  Lake  Michigan,  30 ;  Lake  Superior,  28 
inches ;  and  for  Salt  Lake,  Utah,  20  inches. 

The  ratio  of  rain-fall  to  evaporation,  and  the  resulting  vol- 
ume of  water  flowing  into  the  rivers,  are  among  the  most  in- 
teresting of  the  questions  that  come  before  hydraulic  engi- 
neers. Mr.  Benteli,  the  author  of  the  Switzerland  rain-chart, 
has  studied  the  subject,  and  finds  that  in  the  area  drained  by 
the  Aar  only  eighteen  per  cent,  of  the  rain-fall  is  lost  by 
evaporation ;  the  remainder  flows  into  the  river  past  the  city 
of  Aarau. 

The  neighborhood  of  the  Grimsel,  and  of  Mount  St.  Ber- 
nard, is  the  region  of  the  heaviest  rain  and  snow  fall  in  all 
Europe,  the  annual  fall  being  measured  as  98.4  inches.  The 
Smithsonian  rain-charts  give  80  inches  for  the  extreme  north- 
west coast  of  Washington  Territory,  and  60  inches  for  South- 
ern Florida,  as  the  points  of  heaviest  rain-fall  within  the 
United  States. — Mitth,  naturforsch.  OeseUsch,^  Bemey  1871, 
344.  

UNVARYING   COUESB    OP   CIRRUS   CLOUDS. 

It  seems  to  be  generally  admitted  that  there  are  two  cold 
poles  (points  of  minimum  temperature)  in  the  northern  hemi- 
sphere, one  in  Asia,  and  the  other  in  North  America,  and 
that  from  these  the  trade-winds  radiate,  regulating,  as  they 
veer  to  one  side  or  the  other,  the  changes  of  the  weather. 
To  complete  the  statement,  attention  is  called  to  the  fact  that 
it  is  extremely  probable  that  the  high  cirrus  clouds  are  unaf- 
fected by  the  variation  in  course,  between  northwest  and 
southeast,  which  the  trade-winds  experience  on  the  eastern 
borders  of  the  two  great  continents,  but  preserve  the  normal 
direction  imparted  to  them  by  the  rotation  of  the  earth — 
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namely,  that  of  the  anti-trades — and,  at  a  great  elevation, 
continue  undisturbed  from  west  or  west-southwest  to  east- 
northeast.  Observations  are  not  complete  enough  to  establish 
the  latter  proposition,  but  numerous  concordant  statements 
render  it  so  probable  that  it  seems  worthy  of  the  attention 
of  local  and  other  observere. 

In  !N'orth  America,  where  the  axis  around  which  the  wind 
veera  lies  decidedly  between  northwest  and  southeast,  as  in 
Eastern  Asia,  the  fact  seems  better  substantiated  than  in 
Europe  (can,  indeed,  be  considered  as  fixed),  and  the  infer- 
ence is  justifiable  that  the  condition  on  the  eastern  coast  of 
Asia  is  similar.  Russell  verifies  by  his  own  observations  in 
Canada,  in  Washington,  the  Southern  States,  and  Cuba,  the 
statement  of  Espy,  that  in  the  United  States  there  is  an  un- 
varying upper  current  of  air  from  the  west.  Blodgett  asserts 
that  at  Philadelphia,  at  all  seasons,  a  western  current  can, 
not  unfrequently,  be  detected  by  cirrus  clouds.  In  Northern 
Asia,  even  on  the  east  coast,  no  exact  information  on  this 
point  has  been  supplied,  on  account  of  the  neglect  to  notice 
particularly  cirrus  clouds.  In  interior  Asia  a  few  definite 
observations  can  be  given,  and  on  the  east  coast  of  Siberia  a 
few  at  least  not  contradictory  ones,  inasmuch  as  the  existence 
of  ciiTus  clouds  has  been  noted  with  varying  inferior  winds, 
but  without  giving  their  direction.  If  it  should  be  demon- 
strated, then,  which  the  writer  does  not  doubt,  that  the  high 
cirrus  clouds,  the  greatest  elevation  of  which  can  be  placed 
at  40,000  feet,  on  the  east  side  of  the  two  cold  poles  do  not 
take  part  in  the  variation  of  the  anti-trades  from  a  west- 
southwest  to  southeast  direction,  but  that  these  elevated 
masses  of  ice  crystals  and  flakes  continue  unaffected  in  the 
normal  direction  imparted  by  the  earth's  rotation,  the  fact 
will  be  of  the  highest  importance  in  giving  a  more  correct 
exhibition  of  the  total  movement  of  the  atmosphere,  and  lead 
to  the  conclusion  that  the  whole  depth  of  the  atmosphere 
does  not  find  the  initial  and  final  point  of  its  motion  in  the 
region  of  the  greatest  cold,  but  that  a  very  considerable  and 
more  elevated  portion  moves  above  this,  haying  this  point  at 
the  geographical  pole  of  the  earth.  There  would  be  in  this 
a  new  proof  that  the  whole  atmosphere  takes  part  in  the  cir- 
culation between  the -equator  and  the  poles,  and  that  the 
cause  of  the  movement  is  not  simply  the  difference  of  tern- 
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peratures,  but  much  more — the  centrifugal  force  of  the  earth^s 
rotation,  in  consequence  of  which  there  exists  at  the  points 
of  maximum  velocity,  during  the  night  as  well  as  the  day,  a 
continuous  upward  current,  of  aspiration,  of  the  trade  or  polar 
current  drawn  to  this  region,  and  that  this  air,  with  the  moist- 
ure contained,  must  again  descend.  This  may  only  take  place 
in  the  polar  latitudes,  toward  which  it  moves,  and  which  it 
finally  reaches  in  its  normal  west-southwest  direction,  also 
by  force  of  aspiration,  as  compensation  for  the  air  drawn 
from  those  regions. — 3  C7,  September  30, 1872, 949. 

INFLUENCE    OP   FORESTS   ON  BAIN-FALL, 

The  question  as  to  the  influence  exercised  upon  the  amount 
of  rain-fall  throughout  the  year  by  the  presence  or  absence 
of  forests,  is  beginning  to  excite  much  attention,  and  numer- 
ous communications  on  the  subject  make  their  appearance  in 
the  scientific  journals.  M.Lemoine,  in  a  paper  read  before 
the  British  Association,  remarks  that  the  existence  of  any 
influence  of  this  kind  must  be  considered  extremely  doubtful. 
In  the  basin  of  the  Seine  it  has  been  shown  that  forests,  as 
compared  with  soil  coated  with  grass,  have  no  peculiar  influ- 
ence upon  the  water-courses.  The  real  function  of  forests, 
in  his  opinion,  consists  in  their  protection  of  the  soil  by  pre- 
venting the  earth  from  being  carried  away,  and  in  their  re- 
tarding the  flow  of  torrent  waters.  In  fact,  in  the  Alps,  the 
presence  of  forests  prevents  the  formation  of  torrents,  and 
the  replanting  of  woods  extinguishes  torrents  already  exist- 
ing ;  although,  in  many  cases,  merely  turfing.the  soil  produces 
the  same  eflect. 

In  illustration  of  the  influence  of  vegetation  in  retarding- 
evaporation  from  the  soil,  an  experiment  was  adduced  which 
consisted  in  sinking  two  cylindrical  jars  of  the  same  size  into 
the  ground  to  the  depth  of  four  inches,  leaving  them  project- 
ing one  inch  above  the  surface.  One  of  these  was  placed  in 
a  newly  cleared  plot,  and  the  other  where  it  was  partially 
but  not  completely  protected  by  the  bushes.  The  same 
amount  of  water  was  placed  in  each  jar,  and  at  the  expira- 
tion of  five  days  it  was  found  that  the  evaporation  from  the 
jar  in  the  open  grounds  had  been  more  than  twice  that  from 
the  one  which  was  covered. — 18  Ay  September  6, 1872, 637. 
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'  DRYING   UP   OP  THE   ISLAND   OP  SANTA   CBUZ. 

The  BvUetin  of  the  Torrey  Botanical  Club  contains  a  sug- 
gestive paragraph  in  reference  to  the  influence  of  trees  upon 
rain  and  atmospheric  moisture,  as  shown  by;  the  experience 
of  the  island  of  Santa  Cruz  in  thd  West  Indies.  This  island 
is  said  to  have  been  a  garden  of  freshness,  beauty,  and  fertil- 
ity twenty  years  ago ;  it  was  covered  with  woods,  trees  were 
every  where  abundant,  and  rains  were  profuse  and  frequent. 
The  recent  visit  of  a  gentleman  who  had  known  the  island 
in  its  palmier  days,  revealed  a  lamentable  change,  one  fourth 
of  the  island  having  become  an  utter  desert.  The  forests  and 
trees  had  been  cut  away,  rain-falls  had  ceased,  and  the  process 
of  desiccation,  beginning  at  one  end  of  the  island,  had  ad- 
vanced gradually  and  irresistibly  upon  the  land,  until  for 
seven  miles  it  had  become  dry  and  barren  as  the  sea-shore. 
Houses  and  plantations  had  been  abandoned,  and  the  advance 
of  desolation  was  watched  by  the  people,  wholly  unable  to 
prevent  it,  but  knowing,  almost  to  a  certainty,  the  time  when 
their  own  habitations,  their  gardens  and  fresh  fields,  would 
be  a  part  of  the  waste.  ludeed,  the  whole  island  seems 
doomed  to  become  a  desert.  This  sad  result  is  owing  eur 
tirely,  according  to  the  belief  of  the  inhabitants,  to  the  de- 
struction of  the  trees  upon  the  island  some  years  ago. — BiiU, 
Torrey  B<^.  Club,  1872,  III.,  38. 

ELECTRIC   STORM   OP   JANUARY    7-8,  1873. 

Some  interesting  electric  phenomena  were  noticed. on  the 
occasion  of  .a  recent  storm  in  the  Northwestern  States,  and 
as  the  extended  net-work  of  telegraph  lines  affords  opportu- 
nity for  studying  similar  occurrences  whenever  they  recur, 
it  is  to  be  hoped  that  attention  may  be, more  generally  given 
to  the  accurate  observation  of  these  electric  storms.  Except- 
ing a  notice  in  the  Chicago  Tribune^  the  only  account  that 
we  have  of  the  phenomena  is  that  communicated  by  Mr.  Sim- 
mons to  the  Chicago  Inter -Oceapiy  of  January  22,  from  which 
we  make  the  following  summary :,  ■ 

At  2:25  P.M.,  January  7,  while  a  severe  storm  was  raging 
in  Minnesota,  and  a  high  southwest  wind,  with  light  snow 
and  very  low  temperatures,  prevailed  in  Central  Iowa,  it  was 
noticed  at  the  telegraph  offices  in  the  latter  district  that  at- 
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mospheric  currents  were  interfering  with  the  working  of  the 
telegraph  lines.  These  currents  increased  in  intensity  to  an 
almost  unprecedented  extent,  and  then  died  away  during  the 
evening. 

At  6:45  P.  M.  these  disturbances  wei*e  noticed  at  the  offices 
in  the  Mississippi  Valley  separating  Iowa  from  Illinois. 

At  9:30  P.  M.  light  disturbances  were  noted  at  Chicago, 
and  continued  at  intervals  during  the  night  and  until  the 
evening  of  the  8th,  when  the  discharges  became  very  rapid 
and  intense.  It  was  now  ascertained  that  the  phenomena 
had  entirely  ceased  in  the  Mississippi  Valley,  and  that  the 
region  of  disturbance  was  probably  central  at  Chicago  and 
eastward.  Here,  as  before,  with  two  or  three  exceptions, 
the  effect  was  confined  to  wires  running  due  east  and  west, 
the  exceptions  being  the  north  and  south  lines,  on  which, 
however,  but  little  interference  was  noticed. 

Later  in  the  evening  of  the  8th,  the  disturbance  was  felt 
at  Detroit,  Michigan,  and  "every  observation  confirmed  the 
opinion"  that  the  central  path  of  the  storm  extended  "from 
Des  Moines,  Iowa,  due  eastward  to  Detroit,  Michigan,  nar- 
rowing its  limits  north  and  south  as  it  approached  the  latter 
place,  after  which  it  rapidly  subsided." 

It  is  well  known  that  in  all  these  observations  there  is 
generally  some  doubt  as  to  the  interpretation  of  the  observa- 
tions, owing  to  our  ignorance  of  the  state  of  insulation,  etc., 
of  the  telegraph  wires.  In  the  present  case,  however,  Mr. 
Simmons  iappears  to  have  made  accurate  observations  rela- 
tive to  this  point,  since  he  states  that  while  the  east  and 
west  wires  were  almost  exclusively  affected,  the  known  re- 
isistance  and  insulation  of  these  lines,  in  reference  to  the  prop- 
agation of  ordinary  voltaic  electricity,  did  not  in  the  least 
assist  tc  explain  the  observations.  Indeed,  he  states  that 
the  large  number  of  operators  and  practical  telegraph  men 
who  witnessed  the  display  quite  agree  that  the  effects  were 
entirely  different  from  those  experienced  during  the  ordinary 
auroral  storms  with  which  they  are  familiar. 

It  is  therefore  probable  that  the  present  is  a  case  of  at- 
mospheric.  electricity  as  distinguished  from  that  known  as 
ground  currents,  the  latter  being  connected  with  auroral  dis- 
plays. While  the  phenomena  of  January  7-8  were  evidently 
concomitants  of  the  storm  that  prevailed  from  Minnesota  to 
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Lake  Huron ;  and  it  is  perhaps  probable  that  the  disturb- 
UDces  of  the  8th  at  Chicago  and  Detroit  were  in  a  measure 
independent  of  those  observed  on  the  7th  in  Iowa. 

SIGNAL  TELEGBAPHY   AND  THE   HERBING  FISHERY. 

The  business  men  of  Eastport,  Maine,  have  succeeded  in 
having  a  signal  station  established  at  that  place  for  the  pur- 
pose of  obtaining  information  that  will  be  of  great  service  in 
connection  with  the  fishing  business,  which  constitutes  its 
chief  staple.  A  very  important  branch  of  trade  has  lately- 
risen  there  in  what  are  called  "frozen  herring."  These  con- 
sist of  sea-herring  {Clupea  dongatd)  of  the  largest  size,  which 
have  recently  been  discovered  in  great  abundance  within  a 
circle  of  twenty  miles'  radius  from  the  village.  They  are 
taken  in  gill-nets  and  frozen,  and  in  that  state  shipped  fresh 
to  market,  where  they  bring  a  good  price,  the  value  of  the 
fishery  up  to  the  middle  of  January  being  estimated  at 
twenty  or  thirty  thousand  dollars.  In  this  instance  it  is  of 
importance  that  a  premonition  of  the  weather  be  obtained  as 
far  in  advance  as  possible,  since  if,  during  a  cold  snap,  the 
weather  become  suddenly  warm,  it  will  be  an  intimation  to 
close  up  operations,  so  as  not  to  have  a  large  stock  of  un- 
salable fish  on  hand;  while,  on  the  contrary,  should  cold 
weather  be  anticipated  after  a  warm  spell  during  the  winter, 
the  fishermen  would  be  on  the  qui  vive  to  make  arrangements 
for  taking  the  earliest  advantage  of  the  opportunity.  It  is 
also  a  matter  of  much  moment  for  such  of  the  boats  as  start 
off  with  their  cargoes  to  market,  as  well  as  for  those  who 
depend  on  fishing  out  at  sea  on  the  outside  fishing-grounds, 
to  know  something  of  the  probabilities  for  the  coming  twenty- 
four  or  forty-eight  hours. 


BAIN-GAUGE   AT   SEA. 

The  apparatus  used  for  the  determination  of  the  amount 
of  rain-fall  on  land  is  not  adapted  for  use  upon  the  sea,  but 
an  arrangement  has  recently  been  devised  by  which  the  rain- 
gauge  is  hung  like  a  ship's  compass  in  its  gimbals :  an  open 
month  is  thus  always  directed  toward  the  sky.  In  this  way 
it  is  hoped  that  much  valuable  information  will  be  obtained, 
which  will  have  an  important  bearing  on  the  discussion  of 
the  subject  of  general  climatology.     It  is  probable  that  here- 
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after  such  gauges  will  constitute  a  part  of  the  equipment  of 
every  vessel  fitted  out  for  scientific  purposes. — 12  A^  January 
16,  1873,  202.  

DEBANOEHENT  OF  THEBMOMETEES  IN  CAEEYING. 

It  often  happens  in  the  transportation  of  thermOnaeters, 
especially  if  the  boxes  are  jarred,  that  a  portion  of  the  tner- 
curial  column  separates  and  moves  toward  the  end  of  the 
tube.  This  may  generally  be  reunited  with  that  in  the  bulb 
by  allowing  the  thermometer  to  drop  from  two  to  three 
inches  in  a  vertical  position  upon  a  card  held  in  the  left  hand ; 
or  by  holding  the  thennometer  in  the  right  hapd,  and  strik- 
ing the  arm  {not  the  thermometer)  against  the  palm  of  the 
left  hand ;  or,  finally,  by  whirling  the  thermometer  with  care, 
and  not  too  rapidly,  by  a  cord  attached  to  the  end.  In  many 
cases,  however,  the  detached  column  of  mercury  may  be  very 
small,  perhaps  a  degree,  or  even  only  half  a  degree,  so  that 
the  eiTor  it  occasions  may  be  referred  to  inaccuracy  in  fixing 
the  zero  point,  and  in  such  cases  its  weight  is  not  sufficient 
to  enable  it  to  overcome  the  adhesion  to  the  glass.  The  fol- 
lowing method  will  also  meet  such  cases :  Incline  the  ther- 
mometer, with  the  bulb  highest,  at  an  angle  of  20°  to  40°, 
and  strike  the  bulb  end  gently  with  a  flat  piece  of  wood  in 
the  direction  of  the  tube.  Some  of  the  mercury  will  pass 
out,  fill  the  whole  tube,  and  unite  with  the  detached  portion. 
Then  slowly  and  carefully  change  the  inclination  of  the  ther- 
mometer until  the  bulb  is  so  much  depressed  that  the  mer- 
cury barely  begins  to  move  toward  it,  and,  as  a  rule,  the 
whole  united  column  of  mercury  will  flow  toward  the  bulb. 
A  small  bubble  of  air  will  generally  be  present  at  the  point 
where  the  separation  previously  took  place,  but  if  the  incli- 
nation be  carefully  changed,  as  above  directed,  and  jarring 
entirely  avoided,  it  will  remain  upon  the  glass,  and  the  pre- 
viously detached  column  will  readily  pass  it. — 14  (7,  1872, 
ccvi.,  240.  ■ 

SIGNAL-SEBVICE   WEATHEB  BUEEAU. 

We  notice  in  the  French  journals  several  statements  rela- 
tive to  the  Array  Signal-office  that  are  quite  erroneous.  They 
are  to  the  effect  that  "  the  Signal-office  was  created  by  the 
late  Commander  M.  F.  Maury,"  and  that  "  the  United  States 
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government,  at  the  request  of  Mr.  Maury,  established  the 
present  system  of  storm  signals."  While  fully  recognizing 
the  debt  that  the  world  owes  to  Mr.  Maury,  it  is  evident 
that  in  the  preceding  statements  a  great  injustice  is  done  to 
the  men  who  really  built  up  the  present  system  of  weather 
probabilities.  In  reference  to  this  system,  it  is  not  too  much 
to  say  that  the  published  reports  and  other  documents  show 
that  Mr.  Maury  has  had  nothing  to  do  with  it.  The  Army 
Signal-office  is  a  purely  military  institution,  and  it  had  no 
existence  as  such  until  gradually  developed  during  the  late 
civil  war  by  the  exigencies  of  war  and  the  genius  of  General 
Myer.  During  this  period  Mr.  Maury,  as  is  well  known,  was 
one  of  the  most  prominent  leaders  of  the  Southern  cause. 
Storm  warnings  did  not  fonn  a  part  of  the  duties  of  the  chief 
signal  officer  until  the  Secretary  of  War  specially  intrusted 
to  him  the  execution  of  the  law  passed  by  Congress  in  1870. 
In  the  passage  of  this  law  Mr.  Maury  had  no  part  whatever, 
its  framing  and  advocacy  being  wholly  due  to  Professor  I.  A. 
Lapham  and  Hon*  H.  E.  Paine,  both  of  Milwaukee,  Wiscon- 
sin. It  i&,  however,  to  be  remembered  that  the  way  had 
been  paved  for  the  suocess  of  these  gentlemen  in  their  public- 
spirited  enterprise  not  only  by  the  success  of  the  long-estab- 
lished system  of  storm  signals  in  Europe,  but  by  the  still 
earlier  labors  of  American  meteorologists.  It  was  Redfield 
who  iirst  in  America,  in  1838,  satisfactorily  established  the 
law  of  the  progression  of  storms*  Espy,  as  meteorologist  to 
the  Navy,  and  subsequently  to  the  War  Department,  showed 
by  his  daily  weather  maps  for  a  number  of  years  that  storm 
prediction  was  perfectly  possible.  The  Smithsonian  Institu- 
tion had  established  the'first  system  of  telegraphic  meteoro- 
logical reports,  and  when,  after  many  years,  it  was  discon- 
tinued. Professor  Abbe  revived  it  at  Cincinnati  in  1869,  and 
by  actual  daily  predictions  (which  had  not  been  attempted 
by  the  Smithsonian)  combined  the  labors  of  his  predecessors 
into  a  successful  and  practically  useful  undertaking.  He  has 
himself  narrated  the  unsuccessful  attempts  he  made  to  enlist 
the  co-operation  of  Chicago  and  other  cities  in  a  national 
system;  but  to  his  correspondent  in  Milwaukee  was  reserved 
the  full  success  of  this  undertaking.  To  Professor  Lapham 
must  the  credit  be  given  of  having  brought  to  a  most  suc- 
cessful conclusion  this  long  line  of  efforts.     The  field  of 
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Maury's  labors  was  so  exclusively  upon  the  ocean  that,  were 
he  living,  he  would  be  the  first  to  correct  the  errors  that 
have  been  circulated  in  France. 


METSOBOLOOT   IN  CANADA. 

The  meteorological  system  of  the  Dominion  of  Canada  is, 
as  most  of  the  citizens  of  the  United  States  are  aware,  in  a 
very  prosperous  condition,  and  has  many  features  of  the 
weather  bureau  of  our  own  country.  From  the  second  an- 
nual report  of  the  superintendent,  Professor  G.  Kingston,  of 
Toronto,  we  learn  that  the  organization  embraced  (in  January, 
1873)  one  central  station,  Toronto,  seven  chief  stations,  eleven 
telegraphic  reporting  stations,  and  one  hundred  and  twenty- 
six  ordinary  stations.  Among  these  last  are  included  thirty- 
eight  light-houses,  by  the  addition  of  which  Professor  King- 
ston has  materially  added  to  the  value  of  his  net-work  of  ob- 
serving stations,  which  has  become  one  of  the  best  in  the 
world,  and  is  specially  valuable  in  that  it  supplements  the 
extensive  system  now  under  the  direction  of  the  War  Depart- 
ment. As  most  of  the  observer  are  volunteers,  the  entire 
expense  to  the  government  of  the  maintenance  of  this  system 
(including  the  hoisting  of  warning  storm  signals)  amounted 
to  the  small  sum  of  eight  thousand  dollars.  Under  the  head- 
ing of  "  Recent  progress  and  present  condition  of  meteorology 
in  Canada,"  Professor  Kingston  says:  "Prior  to  the  autumn 
of  1869  there  were  but  few  meteorological  observers  in  the 
Dominion.  .  . .  Being  dissatisfied  with  a  state  of  affairs  so  dis- 
creditable, ...  I  addressed  myself  by  letter  and  in  person  to 
those  actually  engaged  in  meteorological  observations,  and 
also  to  others.  .  .  .  The  result  has  been  a  steady  increase  in 
the  number  of  observers,  and  in  the  exactness  and  regularity 
of  the  observations.  From  October,  1869,  to  the  spring  of 
1871  the  meteorological  work  of  Canada  was  carried  on  by 
an  organization  that  was  strictly  voluntary.  The  work  of 
organizing  new  stations,  and  of  compiling  returns,  was  gra- 
tuitously performed  by  the  director  of  the  Toronto  Observa- 
tory and  his  assistants.  In  the  spring  of  1871  the  Legislature 
of  the  Dominion  recognized  the  value  of  these  labors  by  a 
grant  of  $5000  for  the  promotion  of  meteorological  research, 
and  with  a  special  view  of  preparing  the  way  for  establishing 
a  system  of  storm  signals.  ...  I  have  always  entertained  the 
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opinion  that  a  system  of  weather  prognostications  would 
have  been  placed  eventually  on  a  firmer  footing  if  its  estab- 
lishment could  have  been  postponed  till  greater  development 
had  been  given  to  the  .  .  .  statistical  stations.  Had  it  not 
been  for  the  action  of  the  United  States  during  the  last  three 
yeare,  the  course  just  indicated  by  me  would  have  been  the 
wisest.  The  fact,  however,  that  the  United  States  have  in- 
augurated a  very  liberal  and  extensive  scheme,  and  that  the 
observations  taken  at  upward  of  sixty  stations  distributed 
throughout  that  country  can  be  placed  at  the  disposal  of 
Canada  on  the  easy  condition  of  paying  the  cost  of  the  tele- 
grams from  Buffalo  to  Toronto,  is  a  very  strong  reason  why 
Canada  should  enter  on  a  work  now  which  in  other  circum- 
stances would  have  been  better  postponed.  .  .  .  With  respect 
to  the  dispatch  of  warning  signals  to  Canadian  ports  ...  I 
have  thought  it  better  to  make  an  arrangement  with  the 
Signal-office  at  Washington  whereby  notices  of  disturbances 
which  are  likely  to  reach  any  part  of  the  Dominion  are  sent 
to  me  from  Washington. — 2d  Report  of  Professor  Kingston, 

METEOROLOGY  IN   RUSSIA. 

The  extensive  system  of  meteorological  stations  that  at 
the  earnest  representations  of  Humboldt  and  others  was  es- 
tablished throughout  the  Russian  possessions,  in  the  year 
1830  and  subsequently,  after  continuing  unbroken  until  1864, 
was  in  that  year  somewhat  affected  by  the  death  of  Kupffer. 
His  successor,  the  eminent  Kamtz,  unfortunately  lived  but 
two  years — too  short  a  time  to  effect  the  many  improve- 
ments that  he  had  projected.  It  has  thus  been  left  to  Wild 
to  thoroughly  reorganize  this  highly  important  series  of  sta- 
tions. The  first  volume  of  observations  under  the  new  sys- 
tem— that  for  the  year  1870 — has  but  just  been  received  (the 
delays  incident  to  the  publication  of  such  an  immense  mass 
of  figures  are  well  known  to  those  engaged  in  similar  works). 
In  this,  besides  the  hourly  results  carefully  deduced  from  the 
continuous  records  of  the  self-refljisterins^  instruments  at  St. 
Petersburg,  there  are  given,  both  in  detail  and  in  monthly 
means,  the  observations  made  during  the  year  at  seven  sta- 
tions in  Asiatic  and  thirty-nine  stations  in  European  Russia, 
in  addition  to  those  taken  by  Mr.  Fritsche  at  the  observatory 
in  Pekin,  China.    The  introduction  gives  a  very  exact  account 
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of  the  reliability  of  the  various  different  series,  which  is  highly 
valuable  to  those  who  have  occasion  to  use  either  this  or  the 
earlier  volumes  of  observations.  The  altitudes  of  the  stations 
must  necessarily  almost  always  be  determined  barometrically, 
and  in  this  important  matter  the  researches  of  Hann  on  de- 
crease of  temperature,  and  the  admirable  hypsometric  tables 
of  RUhlmann,  are  uniformly  used. 

INTERNATIONAL  WEATHER  TELEGRAPHY. 

Mr.  Allison,  the  meteorological  agent  of  Nova  Scotia,  has 
recently  communicated  to  the  Scientific  Institute  at  Halifax 
the  following  letter  from  Mr.  Scott,  the  director  of  the  Mete- 
orological Office  at  London.  Mr.  Scott  says:  *'The  various 
nations  here  are  establishing  centres  of  their  own.  These 
exchange  reports  daily,  and  send  extra  telegrams  to  each 
other  whenever  a  storm  is  reported.  Each  office  then  decides 
for  itself  whether  or  not  it  will  warn  its  own  coast.  This  is 
the  plan  we  have  introduced,  and  it  is  adopted  by  Holland 
and  Norway;  Sweden  and  Denmark  are  also  about  to  take 
it  up,  and  Russia  will  probably  follow  suit.  The  French 
system  of  extensive  generalization  gives  a  magnificent  view 
of  the  general  condition,  but  does  not  enable  you  to  draw 
conclusions  for  local  storms  and  weather.  It  is  also  perfectly 
impossible  for  a  distant  central  station  to  keep  its  observei-s 
in  check.  Telegraphic  errors  are  our  bete  noir,  and  it  is  ex- 
pensive work  asking  for  repetitions  over  long  lines ;  conse- 
quently the  French  reports  are  seldom  if  ever  corrected  before 
publication,  and  errors  of  an  inch  sometimes  appear  in  their 
charts,  and  are  never  subsequently  corrected.  The  storm 
signal  we  use  is  the  drum,  and  we  hang  up  under  it,  in  a 
frame,  the  order  to  hoist  it."— Proc.  JVova  Scotia  JSci.  Itist.y 
IV.,  165.  

METEOROLOGY  IX   THE   ARGENTINE   REPUBLIC. 

The  progress  of  the  science  of  meteorology  has  of  late  yeara 
been  so  decided  as  to  warrant  the  establishment  of  the  exten- 
sive systems  of  storm  warnings  that  are  now  in  operation  in 
every  civilized  country  of  the  northern  hemisphere  from  India 
to  America.  It  is  therefore  with  the  greatest  pleasure  that 
we  chronicle  the  establishment  of  a  National  Meteorolosorical 
Bureau  in  the  Argentine  Republic  of  South  America — one 
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that  will,  it  may  be  hoped,  eventually  become  a  telegraphic 
storm-warning  gystenv  A  letter  of  February  4  from  Dr.  B. 
A,  Gould,  a  distinguished  American  astronomer,  and  now  the 
director  of  the  observatory  at  Cordova,  gives  the  following 
information  on  this  point : 

^*  Here  the  meteorology  and  climatology  of  the  vast  tract 
of  country  from  the  tropics  to  Cape  Horn,  east  of  the  Andes, 
has  remained  until  this  time  almost  unknown,  notwithstand- 
ing the  singular  and  very  exceptional  character  of  the  atmos- 
pheric relations.  Although  reluctant  to  spare  any  time  from 
the  astronomical  investigations  which  brought  me  here,  I  have 
been  so  much  impressed  with  the  absolute  scientific  necessity 
of  a  series  of  meteorological  observations  in  the  vast  territory 
of  the  Argentine  Kepublic  that  I  have  procured  the  passage 
of  a  law  establishing  a  National  Meteorological  Bureau,  and 
have  assumed  the  charge  of  it  until  it  can  be  properly  organ- 
ized and  confided  to  other  hands.  Within  a  few  months  I 
hope  to  have  something  like  fifteen  to  twenty  observera  at 
work,  making  three  observations  daily ;  and  in  another  year  I 
am  not  without  hopes  of  having  double  that  number  engaged 
in  the  work,  from  the  slopes  of  the  Andes  and  the  borders  of 
Bolivia  down  to  the  confines  of  Patagonia.  The  government 
has  assigned  $6500  this  year  for  the  purchase  and  transporta- 
tion of  instimments.  .  .  .  The  weather  causes  us  (astronomers) 
much  trouble.  This  is  the  ninth  consecutive  rainy  or  over- 
clouded day-^not  sun,  moon,  nor  star  having  been  visible  in 
all  that  time.  And  yet,  before  selecting  Cordova  as  the  site 
of  the  observatory,  I  had  been  assured  that  I  might  count 
upon  320  clear  nights  in  the  year !  But  120  would  have  been 
nearer  the  mark." 

DOVE   ON  CLIMATE. 

The  reliability  of  the  commonly  accepted  views  of  Dove  as 
to  the  possibility  of  obtaining  from  a  short  series  of  observa- 
tions the  true  average  climatic  conditions,  by  applying  to  the 
given  series  corrections  for  non-periodic  changes  deduced  for 
some  neighboring  station,  has  recently  been  investigated  by 
a  study  of  the  observations  made  at  Chiswick  and  in  London 
since  1826,  the  material  for  which  has  only  lately  been  pub- 
lished. As  this  is  the  first  attempt  to  firmly  establish  the 
truth  of  the  views  Dove  has  long  maintained,  it  is  interest- 
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ing  to  fully  consider  the  conclusions  which  he  thus  sums 
up  :  "  From  this  investigation  it  results  that  if  in  the  deter- 
mination of  annual  mean  temperature  and  its  periodic  varia- 
tions the  influence  of  the  local  peculiarities  of  the  place  of  ob- 
servation can  not  be  recognized,  then  in  the  determination  of 
the  non-periodic  variations  of  temperature  in  the  neighboring 
stations  its  influence  will  be  so  unimportant  that  it  can  be 
neglected,  presuming  throughout  that  there  is  no  important 
ditference  of  altitude  in  th^  stations. 

"  In  my  investigations  into  non-periodic  variations,  I  have 
always  referred  the  deviations  of  individual  years  to  secular 
mean  values  derived  from  a  very  long  seiies  of  years,  which 
secular  means  were  determined  for  the  same  years  for  the 
stations  under  examination.  Since  for  but  too  few  stations 
there  exist  these  long  series  of  observations,  it  was  necessary 
to  find  a  method  of  deriving  secular  means  for  the  stations  em- 
bracing a  few  years  of  observation,  such  as  would  have  been 
given  by  a  long  and  simultaneous  series.  I  have,  therefore, 
f<>r  the  neighboring  so-called  normal  stations,  for  which  1  had 
a  long  series  of  observations,  computed  the  means  resulting 
from  the  use  of  only  the  same  years  as  those  for  which  ob- 
servations at  a  short-period  station  were  available.  The  dif- 
ference between  this  mean  and  the  secular  mean  gave  a  cor- 
rection to  be  applied  to  the  mean  for  the  secondary  station,  in 
order  to  obtain  for  it  a  number  corresponding  very  nearly  to 
what  would  have  been  its  secular  mean."  This  process  im- 
plies the  assumption  that  the  non-periodic  variations  of  the 
two  neighboring  stations  wer6  identical.  The  present  inves- 
tii^ation  contains  a  strikinff  confirmation  of  the  correctness 
of  this  method  of  procedure,  now  so  generally  applied. 

A  communication  has  been  made  to  the  Academy  dei  Lin- 
cei,  of  Rome,  by  M.  Tarry,  giving  the  results  of  his  personal 
experience  and  investigations  into  the  connection  between 
the  cyclonic  storms  and  the  showers  of  sand  that  frequently 
visit  Southern  Europe. 

M.  Tarry,  after  traveling  as  secretary  to  the  French  Mete- 
orological Society  into  Northern  Africa  and  the  Desert  of 
Sahara,  and  having  consulted  the  files  of  the  Daily  Weathei* 
bulletin  of  the  Paris  Observatory,  believes  himself  to  have 
established  the  fact  that  whenever  a  cyclone  passes  south- 
ward from  Europe  over  the  Mediterranean  Sea  into  Africa 


B.  TERRESTRIAL  PHYSICS  AND  METEOROLOGY.       81 

(as  some  few  of  them  do  every  season),  it  then  returns  north- 
ward or  northwestward,  and  transports  the  sand  which  in  the 
desei*t  formed  a  sand-storm  to  the  southern  coasts  of  Europe 
as  a  sand-shower  of  greater  or  less  duration. 

The  satisfactory  investigation  of  this  subject  is  much  im- 
peded by  the  absence  of  barometric  observations  on  the 
southern  shores  of  the  Mediterranean ;  and  to  remedy  this 
defect,  M.  Tarry  has  recently  established  new  meteorological 
stations  at  Mogadore,  Morocco ;  Terceira,  Madeira ;  and  even 
ill  the  interior  of  the  Sahara. 


INFLUENCE    OF  FORESTS    ON  THE   TEMPEEATUBE    OF  THE 

GROUND. 

The  Bavarian  physicist  Ebermayer  has  investigated  the  in- 
fluence of  forests  on  the  climate  of  the  neighborhood  as 
shown  by  the  numerous  observations  recorded  in  that  king- 
dom. Among  his  conclusions  are  the  following  results  as  to 
the  temperature  of  the  ground,  as  determined  by  thermome- 
ters sunk  to  depths  of  one  and  six  inches,  and  of  one,  two, 
three,  and  four  feet.  For  the  upper  layer  of  earth,  within 
one  foot  of  the  sui'face,  the  minimum  monthly  mean  temper- 
atures occur  both  in  open  and  in  wooded  regions  in  the  month 
of  January ;  only  on  the  high  mountains  does  the  lowest 
temperature  occur  in  February.  The  temperature  increases 
from  February  on,  until  its  maximum  in  July ;  at  the  high 
stations  only  does  the  maximum  occur  in  August.  From 
July  or  August  the  temperature  decreases  to  January  or  Feb- 
iTiary.  To  tha  agricultural  interests  it  is  especially  impor- 
tant to  note  that  the  monthly  increase  of  temperature  is  most 
rapid  in  May,  and  is  nearly  as  great  in  April ;  it  is  least  in 
June  and  July.  Concerning  the  strata  lower  than  one  foot, 
Ebermayer  finds  that  the  monthly  increase  in  temperature  is 
greater  in  June  arid  July  than  it  is  in  the  upper  stratum. 
The  loss  of  temperature  is,  in  the  upper  stratum,  most  rapid 
in  November  and  October,  and  least  in  the  coldest  weather 
in  January  and  February.  In  forest-covered  places,  the  low- 
est temperature  occurs  in  February,  and  continues  to  June, 
during  which  interval  the  ground  is  cooler  than  the  air ;  in 
July  and  August  the  ground  is  somewhat  warmer  than  the 
air.  The  greatest  difference  between  the  temperature  of  free 
and  forest  land  occurs  in  May,  and  the  least  in  June.    The 

D2 


82  ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

fluctuations  in  forest  land  are  less  than  in  open  ground.  The 
influence  of  the  forest  in  preventing  the  cooling  of  the 
ground  by  the  radiation  of  its  heat  is  most  noticeable  in  Oc- 
tober and  November,  and  least  in  January  and  February. 

METEOBOLOGT  IK   HAVANA. 

The  recent  establishment  of  a  signal  station  at  Havana, 
Cuba,  brings  to  notice  a  number  of  meteorological  observa- 
tions that  have  been  made  at  the  Jesuit  College  in  that  city 
during  the  past  twenty-five  years.  The  regular  publication 
of  these  observations  and  the  deductions  that  may  be  drawn 
from  them  lead  to  the  conclusion  that  science  will  i-eceive 
veiy  valuable  aid  from  this  station  in  the  West  Indies.  The 
prevailing  wind  in  this  region  never  deviates  more  than  a 
few  degrees  from  the  east.  The  total  number  of  rainy  days 
in  the  year  is  on  the  average  one  hundred.  Numerous  coin- 
cidences have  been  observed  between  magnetic  disturbances 
and  local  storms  or  hurricanes,  also  between  the  former  aud 
auroras,  visible  perhaps  in  distant  lands.  On  the  other  hand, 
very  frequently  the  records  at  Havana  show  remarkable 
magnetic  perturbations  that  have  not  been  recorded  by  the 
photographic  apparatus  at  Greenwich,  England.  The  amplii- 
tude  of  the  daily  barometric  range  is  least  in  June  and  July, 
and  greatest  in  the  winter  months.  Fourteen  yeara  of  ob- 
servations have  been  insufllcient  to  determine  any  certain 
law  respecting  the  years  of  hurricanes.  They  are,  however, 
as  is  well  known,  far  more  frequent  from  July  to  January 
than  during  the  other  half  of  the  year.  A  careful  investiga- 
tion of  the  temble  hurricanes  of  October,  1870,  leads  the 
Rev.  R.  P.  B.  Vines  to  the  conclusion  that  the  winds  circulat- 
ing around  the  centre  of  the  cyclone  describe  a  circle,  and 
the  whole  cyclone  describes  a  curve  on  the  earth's  surface, 
such  as  would  be  given  by  wrapping  a  spiral  around  a  parab- 
ola, the  folds  of  the  spiral  being  closest  at  the  apex  of  the 
curve.  The  rate  at  which  the  vortex  of  the  cyclone  of  the 
7th  of  October  crossed  the  island  of  Cuba  was  only  four 
miles  an  hour.  The  second  storm,  of  the  19th  of  October, 
began  moving  at  the  rate  of  nine  and  a  half  miles,  and  in- 
creased to  twenty  miles  an  hour.  The  discharges  of  electric 
fluid  were  very  intense,  and  at  Cardenas  an  appearance  sim- 
ilar to  the  aurora  borealis  was  visible  for  ten  minutes.     The 
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magnetic  needles  were  very  much  disturbed.  The  rising  of 
the  sea  under  the  centre  of  the  cyclone  is  attributed  by 
Vines  to  the  low  barometer  prevailing  there,  to  which  also 
be  attnbutes  certain  slight  shocks  of  earthquake,  due  to  the 
violent  expansion  of  gases  confined  within  the  cavities  that 
abound  in  the  island. — 12  A^  1873,  296. 

ON  THE    SOUBCB   OF   ATMOSPHEBIC   BLECTBICITY. 

In  a  ixicent  number  of  the  journal  of  the  Austrian  Meteor- 
ological Society,  Mflhry  has  contnbuted  somewhat  to  a  better 
understanding  of  the  obscure  subject  of  atmospheric  electric- 
ity, by  considering  it  in  reference  to  its  geographical  distri- 
bution. He  maintains  that  the  distribution  over  the  earth's 
surface  of  the  quantity  of  electricity  is  in  general  parallel 
with  the  distribution  of  temperature ;  it  increases  and  di- 
minishes with  the  latter,  as  well  in  reference  to  the  earth's 
surface  as  in  reference  to  the  time  of  the  year  and  the  day. 
The  insolation  of  the  earth  is  to  be  considered  as  the  source 
of  the  atmospheric  electricity:  its  origin  lies  in  the  insulat- 
ing stratum,  and  it  is  in  this  respect  to  be  considered  as  ter- 
restrial and  not  celestial.  Atmospheric  electricity  diminishes 
as  we  go  from  the  equator  to  either  pole,  and  it  therefore 
does  not  depend  on  precipitation  of  vapor,  but  on  tempera- 
ture. Terrestrial  magnetism  increases  in  force  as  we  ap- 
proach tlie  poles.  Electricity  is  strongest  in  dry,  hot  deserts. 
Contrary  to  the  theories  of  Dellmann  and  of  Peltier,  Mtlhry 
holds  that  aqueous  vapor  is  merely  the  conductor,  or  rather 
convector,  bearing  the  electricity  into  higher  regions.  He 
suggests  that  it  is  more  important  to  meteorology  to  observe 
the  quantity  than  the  kind  of  electricity,  and  that  the  simple 
straw  electrometer  of  Volta  will  suflSce,  instead  of  the  more 
delicate  and  complicated  instruments  that  have  been  deemed 
necessary.  The  most  important  problems  that  are  now  re- 
maining to  be  solved  are,  he  thinks,  the  details  of  the  geo- 
graphical distribution  in  reference  to  latitude,  longitude,  and 
dry  and  moist  climates. — Zeitachrift  filr  Meteorologies  March^ 
1873, 129. 

THE   ADIBONDACK   STATE   PABK. 

The  Commissioners  of  the  State  Parks  of  the  State  of  New 
York  were  directed  at  a  recent  sessioi^  of  the  Legislature  to 
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inquire  into  the  expediency  of  vesting  in  the  state  the  title 
to  the  lands  forming  the  Adirondack  wilderness,  and  convert- 
ing the  same  into  a  public  park.  After  a  careful  considera- 
tion of  the  subject,  they  report  very  earnestly  in  favor  of  the 
proposition,  their  arguments  as  to  its  great  importance  being 
unanswerable.  They  show  that  while  the  forests  may  not 
necessarily  increase  the  amount  of  rain-fall  in  the  country, 
they  yet  equalize  the  distribution  of  the  water  so  as  to  make 
it  more  serviceable  for  the  purposes  of  agriculture,  manufact- 
ures, and  commerce. 

The  Adirondack  region  is  one  particularly  important  in 
this  respect,  being  the  highest  part  of  Northern  New  York, 
the  streams  of  which,  starting  in  the  forests,  flow  to  all 
points  of  the  compass,  the  most  important  being  the  Hudson. 
The  region,  it  is  true,  is  in  many  parts  very  rocky,  but  these 
rocks  are  covered  with  a  dense  growth  of  moss  (sometimes 
to  the  depth  of  several  feet),  and  the  whole  region  is  heavily 
timbered,  with  the  exception  of  the  summits  of  the  highest 
peaks,  and  the  water  at  the  surface  is  thus  held  as  by  a 
sponge ;  and  hence,  however  violent  the  i*ain-fall,  the  moist- 
ure is  given  off  gradually  through  springs,  so  as  to  be  equal- 
ized to  a  great  extent  throughout  the  year.  Under  these 
circumstances  freshets  in  the  mountains  are  of  comparatively 
rare  occurrence,  while  at  the  same  time  the  level  of  the  water 
varies  much  less  than  would  be  the  case  if  the  opposite  con- 
ditions prevailed. 

If,  now,  the  timber  be  cut  off  and  the  underbrush  removed, 
the  sui-face  will  be  exposed  to  the  action  of  the  sun,  and  its 
moisture  rapidly  exhaled  into  the  atmosphere,  instead  of 
draining  off  in  the  form  of  springs  and  rivulets.  The  falling 
rain,  too,  and  the  melting  snows  of  spring,  would  pass  off 
much  more  rapidly,  producing  floods  and  causing  great  dam- 
age, but  soon  running  off,  and  in  a  short  time  leaving  the 
streams  below  their  natural  level. 

The  amount  of  wild  land  in  the  Adirondack  wilderness  is 
estimated  at  1,T27,000  acres,  or  about  2703  square  miles. 
The  market  value  of  this  property  is  very  slight,  and  in  most 
c«ases  is  now  represented  by  the  worth  of  the  timber  and  the 
chance  of  getting  it  to  market.  The  state  already  owns 
nearly  400,000  acres,  and  the  remainder  can  be  obtained  at  a 
moderate  price.     It  is  thought  that  the  mineral  wealth  of 
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the  region,  which  exists  to  an  enormous  extent  in  the  form 
of  iron  of  the  best  quality,  can  be  utilized  by  transportation 
to  points  where  the  smelting  can  be  done  by  means  of  coal, 
thus  avoiding  the  drain  of  the  timber  required  for  charcoal 
purposes.  The  country  abounds  with  game,  which  would 
be  preserved  by  the  conversion  of  the  region  into  a  park, 
furnishing  a  source  of  pleasure  and  recreation  to  summer 
tourists. 

The  precedent  of  the  general  government  in  establishing 
the  Yosemite  Valley  as  a  national  reservation,  in  charge  of 
the  State  of  California,  and  in  establishing  the  Yellow  Stone 
Park,  for  the  benefit  of  the  whole  nation,  is  urged  as  an  ar- 
gument in  this  case.  Although  the  results  of  the  complete 
deforesting  of  the  Adirondack  region,  which  would  ultimate- 
ly ensue  if  unprotected,  are  presented  in  a  very  startling 
manner,  there  is  no  flaw  to  be  found  in  the  reasoning ;  and  as 
one  consequence,  there  is  no  little  reason  to  anticipate  that 
the  reduction  of  the  Hudson  to  a  stream  unfit  for  purposes 
of  steady  water  communication  would  follow,  while  the 
streams  flowing  from  the  Adirondack  region  would  become 
insignificant,  involving  serious  consequences  to  the  manufac- 
tories now  located  upon  them. 

In  addition  to  this,  as  already  remarked,  would  be  associ- 
ated floods  of  terrific  violence,  which  would  carry  destruction 
and  devastation  before  them.  Beyond  the  mere  cost  of  ac- 
quiring this  property,  the  expense  of  keeping  it  up  would  be 
trifling.  Wardens  to  prevent  the  destruction  of  the  timber, 
and  the  improvement  or  construction  of  roads  at  a  few 
points,  would  be  all  that  would  be  required.  It  is  suggested, 
too,  that  the  lease  for  stated  periods  of  certain  favorite  local- 
ities to  parties  desirous  of  forming  villas  or  hunting  lodges 
would  form  an  important  source  of  income,  which  would 
probably  more  than  pay  the  current  expenses  of  maintaining 
the  park.  

THE  LIMIT   OF  PERPETUAL  SNOW. 

The  altitude  above  the  sea-level  of  the  limit  of  perpetual 
snow  has  been  the  subject  of  some  observations  and  deductions 
recently  presented  by  Grad  to  the  Paris  Academy.  He  shows 
that  not  only  the  diminution  of  temperature  in  the  higher 
strata,  but  also  several  other  conditions,  must  conspire  to  fix 
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this  altitade ;  such  as  the  depth  of  the  annual  fall  of  snow 
and  the  dryness  of  the  atmosphere,  the  direction  of  the  winds, 
and  the  amount  of  the  cloudiness.  Grad  finds  the  altitude 
of  the  lowest  limit  of  permanent  snow  to  be  less  within  the 
tropics  than  under  the  latitudes  of  twenty  to  thirty-five  de- 
grees, whence  again  it  diminishes  to  three  thousand  feet  in 
the  latitudes  sixty  degrees  south  and  sixty-five  degrees  north. 
For  no  known  part  of  the  globe  does  the  belt  of  perpetual 
snow  descend  to  the  level  of  the  sea,  nor  to  within  less  than 
a  thousand  feet  of  altitude ;  not  even  in  the  region  where 
the  average  temperature  of  the  cold  half  of  the  year  is  below 
freezing,  as  in  Greenland  and  Spitzbergen. 

It  is  only  the  glaciers  that  descend  to  the  sea-level  in  the 
countries  south  of  forty-five  degrees  south  latitude,  and  north 
of  sixty  degrees  north  latitude,  by  reason  of  the  excessive 
falls  of  snow  accompanying  moist  winds. — 6  J5, 1873, 780. 

poey's  classification  of  clouds. 

Poey  has  presented  his  classification  of  clouds  to  the  Paris 
Academy  of  Science  for  their  approval.  In  doing  so  he  says 
that  the  honor  of  classifying  the  clouds  by  their  types  be- 
longs to  the  naturalist  Lamarck  (1801),  and  especially  to  the 
English  meteorologist  Luke  Howai'd  (1802).  Later  writers, 
in  following  the  classification  of  Howard,  have  made  some 
mistakes,  which  Poey  now  proposes  to  explain.  He  states 
that  the  stratus  of  Howard  is  confounded  with  his  mist  or 
hoar-frost,  his  original  description  of  stratus  having  been 
first  published  in  1803  in  TlUocKs  Magazine,  The  nimbus, 
as  defined  by  Kamtz,  and  after  him  by  all  meteorologists, 
has  no  actual  existence.  In  the  definitions  of  cumulus,  cu- 
raulo-stratus,  and  strato- cumulus  there  is  a  great  confusion. 
Having,  for  good  reasons,  omitted  the  stratus,  nimbus,  and 
cumulo-stratus  of  Howard,  and  the  strato-cumulus  of  Kitmtz, 
Poey  preserves  only  the  two  types,  cirrus  and  cumulus,  and 
the  two  derivatives,  cirro-stratus  and  cirro-cumulus,  and  re- 
places the  four  rejected  orders  of  clouds  by  the  following 
three  derivatives :  pallio-cirrus,  pallio-cumulus,  and  fracto-cu- 
mulus.  The  pallium  is  the  sheet  cloud,  of  which  two  strata 
are  generally  present  during  rain,  hail,  or  snow;  the  upper 
cloud  (the  pallium)  is  electro-negative ;  the  lower  (the  pallio- 
cumulus)  is  electro-positive.    The  term  nimbus  indicates  tlie 
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defective  nature  of  our  observations.  The  cumulus  is  rare  in 
winter,  and  abundant  on  hot  summer  days.  It  disappears 
periodically  in  the  dry  winter  season  in  the  climate  of  the 
city  of  Mexico.  The  constitution  of  clouds  is  intimately  de- 
pendent on  the  intensity  of  the  heat,  and  there  are  but  two  fun* 
damental  types — the  cold  ciiTus  or  cirro-stratus,  and  the  wai*m 
rain-clonds,  the  cirro-cumulus  or  pallium. — 6  By  1873,  823. 

THE   STORMS  OF  NORTHERN  EUROPB. 

There  has  just  come  to  hand  a  memoir  by  Hildebrandsson, 
recently  printed,  but  presented  some  two  yeai*s  ago  to  the 
scientific  society  of  Gothenburg. 

The  author's  work  consists  in  the  special  study  of  some  se- 
vere storms  of  Northern  Europe,  and  he  states  that  his  object 
has  been  not  to  combat  any  previous  theory,  but,  on  the  con- 
trary, to  give  as  far  as  possible,  independently  of  any  previ- 
ously conceived  opinion,  a  contribution  from  Sweden  to  the 
fund  of  facts  upon  which  every  theory  ought  to  be  estab- 
lished. The  accurate  hourly  observations  made  at  XJpsala 
have  proved  of  great  value  to  him  in  his  studies. 

His  conclusions  are  summed  up  by  himself  as  follows  (and 
that  they  are  so  nearly  accordant  with  the  laws  of  other  inves- 
tigators in  America,  in  Europe,  and  India,  would  seem  to  argue 
that  the  same  causes  operate  in  the  same  manner  through- 
out the  world  to  direct  the  origin  and  progress  of  storms) : 
Hildebrandsson  says  that  the  study  of  weather  charts  shows : 

1.  Regions  exist  of  high  and  low  barometer,  which  are  sur- 
rounded by  isobarometric  lines  of  a  more  or  less  regular  form. 

2.  The  isobars  surrounding  the  areas  of  maximum  barome- 
ter are  further  separated  from  each  other,  the  winds  are  fee* 
bier  and  vanable,  and  the  sky  is  generally  serene ;  these  are 
thus  the  centres  of  fine,  calm  weather.  3.  On  the  contrary, 
around  the  lowest  barometer  the  isobars  are  more  crowded 
together  (at  least  on  one  side),  the  wind  is  stronger  in  propor- 
tion as  the  isobars  are  nearer,  and  the  direction  of  the  wind 
is  determined  at  any  point  by  the  law  of  Buys  Ballot,  so  that 
the  air  seems  to  move  about  the  centre  of  depression  in  a  di- 
rection contrary  to  the  movements  of  the  hands  of  a  watch. 
At  the  very  centre  itself  is  sometimes  found  a  region  where 
the  isobars  are  further  separated  from  each  other,  and  where 
consequently  the  winds  are  feeble.     4.  All  the  centres  of  de- 
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pression  come  from  the  north.  6.  The  path  of  a  storm  is  in 
general  preceded  by  a  cloudy  sky  and  rain  or  snow ;  the  rear 
is,  oil  the  contrary,  less  cloudy.  6.  An  intimate  connection 
exists  between  the  changes  of  the  various  meteorological 
elements  during  a  stprm.  In  the  more  southern  countries 
various  perturbations  obscure  more  or  less  the  relation  that 
in  Sweden  appears  in  a  striking  manner.  By  studying  princi- 
pally the  barometric  minima  of  winter  nights,  we  have  almost 
entirely  eliminated  these  perturbations,  and  find:  7.  That 
the  wind  varies  with  a  surprising  regularity,  so  that  from  it 
we  can  fix  at  any  time,  by  Buys  Ballot's  law,  the  direction  in 
which  the  centre  of  low  barometer  is  to  be  found.  8.  The 
nearer  the  centre  passes  the  place  of  observation,  the  greater 
becomes  the  velocity  of  fall  and  rise  of  the  barometer,  and 
the  quicker  the  wind  veers  if  the  centre  is  to  the  north,  or 
backs  if  the  centre  pass  to  the  south  of  the  station.  9.  If 
a  new  storm  centre  approach,  the  wind  changes  in  the  di- 
rection called  "  backing  "  toward  the  south  when  the  max- 
imum barometer  has  passed.  10.  The  pressure  of  the  air 
and  the  temperature  change  in  opposite  directions,  the  daily 
curves  of  barometer  and  thermometer  being  in  fact  nearly 
contrary  to  each  other.  11.  The  changes  in  the  pressure  of 
the  aqueous  vapor  nearly  follow  the  changes  of  temperature. 
Numerous  weather  charts  are  given  by  Hildebrandsson  to 
illustrate  the  preceding  memoir;  and  among  them  are  spe- 
cially interesting  the  hourly  charts  for  Upsala,  on  account  of 
the  condensed  yet  very  clear  view  that  they  afford  of  the 
principal  features  of  the  weather,  the  peculiarity  consisting 
in  showing  by  a  single  dot  the  wind,  weather,  and  barome- 
ter, while  another  dot  shows  the  temperature  and  rain. —  Got- 
tenbourgKen.  Soc.y  December^  1872, 26. 

EASTERLY   CURRENT   IN   ENGLAND. 

An  attempt  was  recently  made  in  Loudon,  to  determine 
the  vexed  question  of  the  existence  of  a  peraistent  current 
in  an  easterly  direction  in  the  upper  strata  of  the  atmos- 
phere. The  ascent  was  made  by  Mr.  Cox  well  in  his  old  his- 
toric balloon,  the  Nassau^  but  the  result  of  the  experiment, 
as  far  as  it  goes,  was  unfavorable  to  the  theory,  the  balloon 
having  steadily  moved,  when  it  reached  the  altitude  deter- 
mined oh  (10,000  feet),  in  a  nearly  southerly  direction. 
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THE  FOBMATION   OF   CLOUDS. 

Muhry  has  lately  presented,  in  a  very  impressive  manner, 
the  conclusions  deducible  from  some  observations  published 
by  Meissner,  in  1863,  on  the  formation  of  vapor  vesicles  and 
of  clouds.  The  researches  of  Meissner  were  mainly  directed 
to  the  relations  of  ozone  and  antozone,  and  it  was  only  as 
one  of  the  incidental  results  of  his  work  that  he  announced 
that,  without  the  presence  of  oxygen  in  the  air,  there  could 
be  no  clouds.  In  regard  to  this  important  point  Meissner's 
researches  have  apparently  not  attracted  the  attention  that 
is  due  them,  and  Mtihry  urges  that  meteorologists  and  physi- 
cists are  not  yet  to  consider  that  the  question  of  the  exist- 
ence of  vesicles  of  vapor  has  been  settled  in  the  negative. 
Basing  his  conclusions  on  Meissner's  researches,  Mtihry  says 
that  the  condensation  and  precipitation  of  aqueous  vapor 
would  take  place  immediately,  in  the  form  of  small  drops,  if  it 
were  not  for  the  presence  of  oxygen  in  the  air ;  that  this  gas 
itself  brings  about  the  transition  stage — the  vapor  vesicle. 
The  experiments  of  Meissner  consisted  in  confining  within  the 
receiver  of  an  air-pump  a  mixture  of  aqueous  vapor  and  the 
gas  to  be  experimented  on.  By  a  rapid  stroke  of  the  piston 
the  mixture  is  then  quite  suddenly  expanded,  and  the  cool- 
ing due  to  expansion  produces  a  precipitation  of  a  portion  of 
the  inclosed  vapor.  The  faint  cloud  that  is  seen  by  close  ob- 
servation within  the  receiver  continues  but  a  few  minutes, 
and  was  first  observed  with  special  care  by  Saussure,  in  1783. 
Meissner,  however,  has  shown  that  when  other  gases  replace 
the  air  within  the  receiver,  the  condensation  in  general  takes 
place  not  in  the  form  of  a  cloud,  but  of  fine,  light  drops  that 
fall  directly  to  the  bottom,  the  cloud  being  produced  only 
when  oxygen  is  present,  either  pure  or  mixed  with  other  gas- 
es. These  experiments  have  been  repeatedly  and  very  care- 
fully made  by  Meissner  with  air,  nitrogen,  hydrogen,  carbonic 
acid  gas,  and  in  pure  aqueous  vapor  alone,  and  in  various 
mixtures  of  these  s^ases.  Meissner  further  measured  the  ex- 
act  degree  of  expansion  needed  to  produce  these  vapor  clouds, 
and  found  that  saturated  air  at  30  inches  deposited  its  vapor 
when  the  pressure  is  suddenly  reduced  to  21.4  inches;  by  a 
second  step  he  passed  from  saturated  air  at  21.4  inches  to 
16.1  inches,  when  a  somewhat  fainter  cloud  was  formed ;  the 


90      ANNUAL  RECORD  OF  SCIENCE  AND   INDUSTRY. 

third  cloud  was  formed  on  passing  from  16.1  to  13.8  inches, 
the  fourth  on  passing  from  13.8  to  10.7  inches,  and  a  fifth  on 
passing  from  10.7  to  8.6  inches.  These  barometric  pressures 
correspond  respectively  to  altitudes  above  the  sea  of  about 
8000,  16,000,  19,000,  23,000,  and  27,000  feet,  and  the  clouds 
successively  formed  were  of  diminishing  grades  of  delicacy, 
those  formed  in  the  rarest  medium  being  extremely  delicate 
and  evanescent.  For  all  further  degrees  of  expansion  Meiss- 
ner  was  unable  to  perceive  any  cloud  vesicles,  although  mi- 
nute transparent  drops  were  present.  These  results  would  be 
directly  applicable  to  our  atmosphere  had  Meissner  been  able 
to  reduce  the  temperature  of  his  receiver  to  that  experienced 
in  the  upper  regions  of  the  atmosphere. — Zeitschrift  fUr  Jftfo- 
teorologie^  January,  1873. 

THE   DAN6EBS   OF  LIGHTNING. 

In  Geimany  there  exist  insurance  companies  providing 
specially  against  loss  by  stroke  of  lightning,  and  in  the  in- 
terest of  these  special  care  has  been  taken  to  preserve  the 
statistics  of  lightning  strokes,  the  resulting  loss,  and  the  effect 
of  lightning-rods.  From  a  recent  report  we  take  the  follow- 
ing statistics:  In  the  thirty-one  years  from  1841  to  1871,  in 
Saxony,  2230  cases  of  damage  by  lightning  were  recorded,  of 
which  1293,  or  68  per  cent,  were  cases  of  "  hot  strokes  "  {L  <?., 
they  set  fire  to  the  material),  and  946,  or  42  per  cent.,  were  the 
so-called  ^'cold  strokes."  The  total  damage  is  estimated  at 
16,000,000  thalers.  In  consequence  apparently  of  the  increas- 
ing number  of  hard  roofs  (metallic  roofs,  slate  roofs  etc.),  the 
ratio  of  hot  to  cold  strokes  has  apparently  diminished,  and 
for  the  seven  yeai-s,  for  example,  from  1864  to  1871,  the  ratio 
is  46^  per  cent,  of  hot  strokes  to  63-J  of  cold.  Of  the  strokes 
falling  on  dwellings  with  hard  roofs,  only  22  per  cent,  set 
fire  thereto,  while  of  those  falling  on  houses  with  soft  roofii, 
(wooden  roofs,  thatched  roofs,  etc.),  73  per  cent,  were  ignited. 
The  lightning  appeal's,  in  the  instant  of  striking,  to  lose  re- 
markably its  power  of  firing  the  object  struck,  often  leaving 
Q,  building  entirely  unhurt  when  it  does  not  at  first  meet 
some  combustible  substance.  The  denser  the  body,  and  the 
better  it  conducts  heat,  the  less  is  the  power  of  the  light- 
ning to  fire  it ;  and  a  stroke  falling  first  on  such  a  body  never 
sets  fire  to  any  thing  that  it  may  afterward  encounter  in  its 
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path.  Thus  has  it  frequently  happened  that  a  very  inflam* 
mable  roof  has  been  protected  by  an  iron  knob,  when,  as  is 
frequently  the  case,  this,  the  highest  portion  of  the  building, 
is  first  struck. — Verein  sacks  Ingen.y  1872,  8. 

BABOH£TBIC   D£TEBHINATI0K   OP  ALTITUDES. 

Monsieur  Montigny  has  laid  before  the  Academy  of  Sciences 
of  Belgium  the  results  of  a  series  of  experiments  made  on  the 
spire  of  Antwerp  Cathedi*al,  in  which  he  determined  baro- 
metrically the  heights  at  several  points  in  winds  of  different 
directions  and  velocities.  His  tables  show  a  difference  be- 
tween the  calculated  height  and  the  real  height,  the  latter 
being  greater  for  winds  in  the  eastern  semicircle,  while  the 
former  is  gi*eater  for  westerly  winds.  In  north  and  south 
winds,  and  those  closely  neighboring,  the  heights  measured 
both  ways  closely  agreed.  The  differences  between  true  and 
barometric  altitude  increase  regularly,  according  as  the  ob- 
server stands  on  the  east  and  west  or  north  and  south  sides 
of  the  spire.  The  height,  as  measured  by  the  barometer,  in- 
creases as  a  rule  with  the  velocity  of  the  wind.  No  connec- 
tion was  found  between  barometric  heijjht  and  the  inclina^ 
tion  of  the  wind.  Observations  at  Namur  and  Brussels, 
compared  with  those  at  Antwerp,  show  a  systematic  varia- 
tion like  that  just  described. — 12  B^  ISVB,  S'^S. 

THE   LOCAL  DEVIATION   OF   THE   PLUMB-LINE. 

Baeyer  communicated  to  the  Royal  Prussian  Academy  of 
Sciences  a  note  with  regard  to  the  local  deviation  of  the 
plumb-line,  and  its  influence  upon  accurate  levelings.  Upon 
the  Brocken,  the  absolute  latitude  is  10''  greater  than  that 
which  is  computed  for  the  same  spot  by  triangulation,  con- 
necting it  with  the  Seeberge.  Three  miles  north  of  the 
Brocken,  at  Hornberg,  the  observed  latitude  is  4"  greater 
than  the  computed.  If,  now,  we  assume  that  at  a  greater 
distance,  as,  for  instance,  at  Wolfenbuttel,  these  discrepancies 
diminish,  so  that  observation  and  compntation  agree,  then  it 
must  follow  that  between  Seebersce  and  Wolfenbuttel  there 
exists  a  northerly  deviation  of  the  plumb-line;  that  is  to  say, 
a  deviation  such  that  the  zenith  of  the  plumb-line  is  north 
of  the  normal  zenith,  and  that  the  northerly  deviation  greatly 
increases  from  the  Seeberge  to  the  Brocken,  where  it  reaches 
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a  maximum,  and  then  again  diminishes  until  it  disappears  ad 
Wolfenbuttel.— 7  (7, 1873,  409. 

THE    EARTHQUAKE    OF   JUNE    29TH   IN   NORTHERN   ITALY. 

Concerning  the  very  serious  earthquake  that  occurred  on 
the  29th  of  June  in  the  state  of  Venice,  some  details  have 
recently  been  systematically  collected  by  De  Fonvielle,  who 
finds  that,  as  near  as  he  can  estimate,  the  centre  of  the  dis- 
trict most  severely  affected  by  the  shock  was  in  the  valley  of 
the  Marino,  in  the  province  of  Bellune,  a  region  frequently 
affected  by  previous  earthquakes.  The  shock  was  felt  in 
Italy,  Germany,  in  the  Tyrol,  and  even  in  Munich,  and  was, 
by  coincidence,  of  course,  followed  in  Germany  by  a  very  vi- 
olent storm,  which,  in  passing  over  Vienna,  tore  away  the 
captive  balloon  exhibited  at  the  Exposition.  —  6  jB,  1873, 
66.  

THE  THEORY  OF  THE  SECULAR  VARIATION  OF  THE  LEVEL  OF 

THE  OCEAN. 

Dr.  Schmick  has  not  hesitated  for  some  time  past  to  warm- 
ly advocate  in  the  German  scientific  periodicals  the  actual 
existence  and  periodicity  of  great  changes  upon  the  earth's 
surface,  by  which  the  portions  once  forming  the  dry  land 
have  become  the  bottoms  of  oceans.  That  such  changes 
have  actually  taken  place,  the  geological  strata  have  in  the 
hands  of  the  paleontologists  long  since  given  satisfactory 
4lemonstration,  but  the  periodical  nature  of  these  changes  has 
not  yet  seemed  so  well  established.  Whewell,  in  his  essay 
on  the  flood,  seems  to  have  been  the  first  author  of  scientific 
ability  who  has  attacked  this  problem.  He  sought  to  explain 
the  historical  tradition  of  th€  Flood  by  the  assumption  of  a 
great  tidal  flood  caused  by  the  sun  and  moon,  which,  how- 
ever, the  Newtonian  theory  of  gravitation,  as  is  now  known, 
demonstrates  could  not  possibly  have  taken  place  except  in 
the  South  Pacific  Ocean,  and  which  then  would  have  only 
appeared  as  an  oscillating  flood,  and  not  as  a  permanent  one, 
enduring  for  120  days,  as  the  sacred  record  describes  it.  For 
the  solution  of  this  difiiculty,  some  material  has  recently  been 
offered  in  the  details  of  the  great  earthquake  wave  which,  in 
August,  1868,  accompanied  the  terrible  earthquake  that  de- 
stroyed Arica,  in  Peru.     The  latter  earthquake  has  been  ca- 
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pecially  stadied  by  Hochstetter,  who  has  collected  the  ma- 
terial therefor  with  great  patience.  The  earthquake  wave 
that  spread  from  Peru  westward  was  recorded  at  Sydney, 
Australia,  by  the  self-registering  tide-gauge,  and  the  record 
shows  that,  while  during  five  days  the  ocean  went  through 
its  regular  changes,  there  occurred  on  the  13th  of  August,  in 
the  afternoon,  a  series  of  vibrations  corresponding  to  the  so- 
called  earthquake  wave.  Hochstetter  and  Schmick  deduce 
the  following  conclusions  from  their  study  of  the  record  at 
Sydney,  Australia : 

1.  In  reference  to  the  earthquake  itself,  that  it  must  have 
affected  a  circular  region  almost  entirely  under  the  sea. 

2.  The  lunisolar  tidal  wave,  as  well  as  the  sea  wave  of  the 
earthquake,  require  twenty  hours  and  thirty-seven  minutes 
in  ordeir  to  pass  over  the  distance  from  Arica  to  Sydney,  both 
species  of  waves  having  precisely  the  same  velocity. 

3.  The  notion  that  has  previously  obtained,  viz.,  that  only 
the  southern  portion  of  the  great  Pacific  Ocean  is  subject  to 
primary  waves  that  spread  themselves  over  the  entire  earth 
in  two  or  three  days,  is  quite  false. 

Having  subsequently  obtained  from  Russell,  the  director  of 
the  observatory  at  Sydney,  a  complete  copy  of  the  record  for 
the  entire  year  18Y1,  Schmick  has  been  able  by  the  study  of 
this  material  to  establish  the  following  propositions : 

1.  The  tide  records  agree  precisely  with  the  Newtonian 
theory  of  gravitation. 

2.  That  the  known  laws  peculiar  to  harbors,  known  as  the 
establishment  of  the  port,  hold  as  well  for  Australia  as  for 
Europe. 

3.  That  an  observation  made  by  Captain  Cook,  viz.,  that 
on  the  Australian  coasts  in  the^ummer  time  the  night  tide 
is  the  highest,  while  in  winter  the  day  tide  is  the  highest, 
and  which  observation  has  been  for  a  long  time  doubted,  be- 
cause the  opposite  rule  holds  for  Europe,  is,  however,  quite 
correct.  The  difference  between  the  tides  in  Europe  and 
those  on  the  Australian  coast  consists  chiefly  in  the  fact 
that  the  latter  are  very  much  affected  by  the  tide  waves  re- 
flected back  to  Australia  from  the  western  coast  of  South 
America. 

4.  These  reflected  tidal  waves  occupy  twenty  hours  and 
thirty-four  minutes  in  passing  from  South  America  to  Sydney. 


94       ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

6,  In  reference  to  the  assumption  that  primary  waves  do 
exist  in  the  Soath  Pacific  Ocean,  the  annual  record  gives  a 
brilliant  confirmation  of  that  which  the  earthquake  waves 
had  first  revealed,  viz.,  that  the  assumption  is  thoroughly 
erroneous. 

6.  The  level  of  the  sea  at  Sydney  stood  at  the  end  of  the 
year  1871  one  foot  six  and  a  half  inches  higher  than  at  the 
beginning  of  the  year,  and  had  been  gradually  increasing 
during  the  year  to  this  maximum,  with,  however,  various  ir- 
regular sinkings  in  the  mean  time. 

The  removal  of  the  water  of  the  ocean  fi-om  the  northern 
hemisphere  to  the  southern,  which  is  thus  demonstrated,  is 
looked  upon  as  a  remarkable  confirmation  of  the  views  of  the 
author,  at  least  in  kind  if  not  in  degree;  and  he  adduces  a 
calculation  showing  that  the  moon,  in  a  period  of  four  years 
and  five  months,  can  draw  a  stratum  of  water  ^ve  inches 
<leep  to  the  northward,  and  a  stratum  somewhat  deeper  than 
this  to  the  southward.  These  relations  will  be  reversed  at 
some  future  time,  when  the  perigee  of  the  moon  has  a  differ- 
ent relation  than  it  at  present  has  to  the  earth's  orbit.  A 
further  demonstration  of  the  truthfulness  of  Hochstetter  and 
Schmick's  theory  of  the  periodical  variation  of  the  level  of 
the  ocean  is  drawn  from  the  observations  made  in  the  North 
Sea  during  the  past  sixty  years.  It  is  ordinarily  assumed 
that  these  observations,  which  have  been  already  examined 
by  many  authora,  especially  Berghaus  and  Moberg,  show  a 
steady  diminution  of  two  feet  in  a  century,  and,  assuming  the 
variation  to  be  uniform,  it  would  amount  to  210  feet  in  10,500 
years.  Of  this  change  one  third  is  attributed  by  Schmick  to 
the  influence  of  this  sun,  and  the  remaining  two  thirds  to  that 
of  the  moon.  In  the  work  kefore  us  we  do  not  s^e  any  ref- 
erence by  the  authors  to  the  known  change  in  the  relative 
position  of  the  land  and  water  caused  by  the  secular  cooling 
of  the  earth,  the  effect  of  which,  as  recently  developed  by 
Mallet,  seems  to  us  sufficiently  to  account  for  the  change  ob- 
served at  Sydney,  Australia.  There  seems  but  slight  reason 
to  attribute  it,  we  think,  to  a  periodic  variation  in  the  height 
of  the  water  of  the  Southern  Pacific  Ocean,  depending  on  the 
position  of  the  moon's  perigee  and  the  earth's  perihelion. — 1 
C,  1873,  376. 
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THB   FOUCAULT  PENDULUM  EXPERIMENT. 

The  general  interest  which  centres  in  the  interesting  ex- 
periment known  as  the  Foucault  pendulum,  will  cause  math- 
ematicians and  physicists  to  notice  the  short  memoir  of  Hull- 
mann,  entitled  "A  Critical  Investigation  of  the  Change  of 
the  Plane  of  Vibration  of  a  Pendulum."  In  this  work  the  au- 
thor discovera  several  inaccuracies  in  all  previous  computa- 
tions on  this  subject,  and  suggests  in  their  place  a  new  compu- 
tation. It  is  generally  understood  that,  at  the  pole  of  the 
earth,  the  plane  of  vibration  of  a  free  pendulum  remaining 
constant  must  make  an  angle  with  the  movable  meridian  of 
the  place,  which  angle,  in  consequence  of  the  rotation  of  the 
earth  on  its  axis,  continually  increases,  until  it  amounts  to 
360  degrees  at  the  end  of  twenty-four  hours ;  that  is  to  say, 
that  after  the  lapse  of  one  day  the  plane  of  vibration  returns 
to  its  original  position.  At  the  equatoi*,  the  plane  of  vibra- 
tion remains  always  pamllel  to  the  meridian;  while  at  all 
other  points  of  the  earth's  surface,  it  makes  an  angle  with  the 
meridian  which  depends  upon  the  latitude  of  the  place,  and 
at  the  end  of  twenty-four  hours  has  not  yet  amounted  to  360 
degrees.  The  author's  special  object  has  been  to  discover 
when  the  pendulum  will  finally  return  to  the  original  plane. 
—19  (7, 1 873, 296* 

A  SCIENTIFIC  BALLOON   ASCENSION. 

A  balloon  ascension  for  the  purpose  of  scientific  observa- 
tion was  made  on  the  26th  of  April  last  in  Paris,  in  which 
five  gentlemen  participated,  under  the  general  supervision  of 
Janssen.  This  is  the  first  ascension  made  by  these  gentle- 
men, and  it  is  to  be  hoped  will  be  repeated.  After  consid- 
erable training  and  a  cai^ful  study  of  the  objects  before 
them,  and  receiving  the  suggestions  of  many  experienced 
physicists,  as  well  as  the  assistance  of  the  French  Society  for 
Aerial  Navigation,  these  gentlemen  undertook  to  study  the 
question  of  aerostatic  triangnlation,  as  well  as  to  make  numer- 
ous meteorological  and  physiological  and  other  observations* 
Some  of  the  instruments  which  they  carried  were  quite 
unique  in  their  wayj  among  them  a  holosteric  barometer,  rat- 
ing down  as  low  as  ]^x  tenths  of  an  inch  of  atmospheric  press- 
ure, and  very  sensitive  and  exact — an  instrument  that  had 


96      ANNUAL  BECORD  OF  SCIENCE  AND  INDUSTRY. 

been  made  for  the  use  of  Janssen  in  his  travels  in  the  Hima- 
laya mountains.  They  had  also  a  bimetallic  thermometer, 
constructed  by  Jobert,  with  extreme  stability,  and  yet  suffi- 
ciently sensitive  to  indicate  very  rapid  changes  in  tempera- 
ture. An  instrument  of  peculiar  design,  intended  to  be  held  in 
the  hand,  was  also  carried,  by  means  of  which  it  was  expected 
to  determine  the  direction  and  the  velocity  of  the  motion  of 
the  balloon.  Several  hundi*ed  printed  cards  were  also  ear- 
ned, which  were  thrown,  as  occasion  demanded,  from  the 
balloon,  and  bore  upon  their  face  the  request  that  they  should 
be  returned  by  mail  by  the  finders,  who  should  note  upon 
them  the  time,  the  barometric  pressure,  the  wind,  etc.,  etc. 
Twenty-three  of  these  cards  were  returned  to  the  voyagers 
shortly  after  their  landing,  and  have  afforded  Messrs.  Jobert 
and  Spinelli  the  means  of  tracing  with  great  accuracy  the 
profile  of  the  path  pursued  by  the  balloon  through  the  air. 
The  balloon  voyage  began  at  about  eleven  o'clock  in  the 
morning.  The  greatest  height  attained  seems  to  have  been 
about  15,000  feet,  and  the  descent  took  place  about  two 
o'clock  in  the  afleiiioon,  at  a  point  seventy-five  miles  south- 
east of  the  starting  place. — 6  JB,  1873, 1473. 


A  SCIENTIFIC   BALLOON  VOYAGE. 

Professor  A.  King,  the  well-known  aeronaut  of  Boston, 
who  last  summer  constructed  one  of  the  largest  balloons 
ever  seen  in  America,  for  the  express  purpose  of  making  very 
high  and  very  long  voyages  as  a  means  of  studying  the  me- 
teorology of  the  upper  portion  of  the  atmosphere,  has  lately 
made  an  ascension  from  the  city  of  Buffalo,  which  promises 
to  be  of  the  greatest  interest.  Ascending  at  about  three 
o'clock  in  the  afternoon,  the  party,  consisting  of  Mr.  King, 
Mr.  Holden,  of  Boston,  and  four  other  persons,  rose  rapidly 
to  a  height  of  about  6000  feet  in  the  course  of  twenty  min- 
utes. The  balloon  at  first  moved  eastward,  and  then  some- 
what south  of  east.  Very  severe  local  storms  were  apparent- 
ly prevailing  in  various  directions,  and  the  Weather  Bureau 
had  announced  that  the  storm-centre  was  at  that  time  mov- 
ing eastward  over  the  upper  lake  region.  The  clouds  be- 
tween the  balloon  and  the  sun  caused  such  a  cooling  in  the 
gas  of  the  balloon  that  the  aerial  ship  was  soon  found  to  be 
rapidly  falling,  and  at  a  quarter  of  four  the  altitude  above 
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the  earth  was  but  2300  feet.  After  remaining  at  this  low 
level  for  an  hour,  a  very  rapid  ascent  was  secured  by  tlirow- 
ing  out  ballast,  until  a  height  of  8800  feet  was  reached  short- 
ly before  sunset.  The  last  observation  of  the  barometer 
made  by  daylight  was  at  half-past  six,  when  the  altitude  was 
3600  feet,  and  the  balloon  still  traveling  in  an  easterly  di- 
rection, and  from  this  time  until  the  landing  the  course  was 
pui*sued  quietly,  without  any  incidents  worthy  of  note.  The 
wind  at  that  time  was  moving  only  at  the  rate  of  about  six 
miles  an  hour,*  and  the  aeronauts  landed  near  the  villaee  of 
Coming,  N.  Y.,  having  traveled  almost  exactly  one  hundred 
miles  in  the  conree  of  four  hours.  A  series  of  observations 
of  the  barometer  and  thermometer  were  made  at  regular  in- 
tei-vals  of  two  minutes,  so  long  as  daylight  lasted,  by  Mr.  L. 
L.  Holden,  who  has  accompanied  Mr.  King  on  twenty  similar 
excursions,  at  most  of  which  he  has  endeavored  to  assist  Mr. 
King  in  his  attempts  to  utilize  these  balloon  voyages  for  the 
furtherance  of  meteorology. — Neio  York  Hei^ald^  September 
19,1873.  " 

THE   GREAT  NOVA   SCOTIA   STORM, 

The  terrible  destruction  of  life  and  property  that  attended 
the  great  storm  in  Nova  Scotia  on  the  24th  and  25th  of  Au- 
gust has  led  to  a  careful  examination  of  the  accounts  of  the 
weather  found  in  the  logs  of  the  various  vessels  at  that  time 
sailing  along  the  eastern  shore  of  the  United  States,  and  it 
seems  certain  that  this  storm  was  a  true  cyclone  of  large  di- 
mensions, and  that  its  destructive  force  was  experienced,  not 
only  in  Nova  Scotia,  but  equally  so  on  the  ocean  during  the 
week  previous.  The  accounts  of  the  weather  experienced 
by  the  steamer  Hamnionia  show  that  the  storm  passed  from 
Nova  Scotia  northeastward  toward  Iceland,  while,  on .  the 
other  hand,  the  records  of  the  vessels  of  the  United  States 
Atlantic  squadron  show  that  the  cyclone  already  existed  in 
all  its  fury  on  the  17th  and  18th  of  August,  at  which  time  it 
was  passing  in  a  northwesterly  direction,  about  midway  be- 
tween the  Beiinudas  and  the  West  Indies.  Reports  are  con- 
tinually coming  in  of  vessels  lost  or  disabled  on  being  drawn 
into  the  centre  of  the  revolving  storm ;  and  it  is  a  remarkable 
commentary  upon  the  state  of  the  science  of  navigation  that 
there  has  as  yet  been  found  but  one  sea  captain  who,  posr 
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sessed  of  a  knowledge  of  the  nature  of  these  storms  as  shown 
in  the  well-known  works  of  Piddington,  Reid,  Rediield,  and 
others,  and  possessed  of  a  trusty  barometer^  was  wise  enough 
to  avoid  the  centre  of  the  storm,  and  to  even  make  good  use 
of  tne  strons:  winds  on  its  exterior  circumference  to  waft  him 
more  speedily  on  his  journey.  It  can  not  be  too  often  re- 
peated that  the  rules  laid  down  by  the  students  of  meteorol- 
ogy are  abundantly  sufficient  to  enable  any  navigator,  who 
has  a  barometer  with  him,  to  avoid  exposing  in  the  least  his 
vessel  and  passengers  to  the  fury  of  these  terrible  storms ; 
nor  can  we  too  strongly  deprecate  the  conduct  of  those  nav- 
igatoi-s  who,  like  the  captains  of  the  Mammonia  aiid  JRu38i<z, 
intrusted  with  the  responsibility  of  the  care  of  hundreds  of 
lives,  willfully  steer  their  vessels  directly  through  the  fiercest 
of  the  winds  and  waves.  Tlie  portions  of  the  coast  of  !N"ova 
Scotia  that  'could  be  reached  by  telegraphy  were  warned  by 
the  Canadian  system  of  storm  signals  of  the  approach  of  the 
hurricane  in  sufficient  time  to  effiect,  probably,  a  considera- 
ble saving  of  life  and  property.  Unfortunately  there  is,  as 
yet,  no  telegraphic  communication  with  the  Bermudas,  and 
consequently  the  approach. of  the  storm  was  not  known  for  ^ 
sufficiently  long  period  in  advance  to  secure  the  safety  of  the 
hundreds  of  vessels  that  were  wrecked  upon  that  coast. 

THE   INFLUENCE    OF  THE   MOON   ON  THE   WEATHEE. 

Dr.  Wierzbicki  has  investigated  the  peculiarities  of  the 
climate  at  Cracow,  Austria,  and  especially  the  influence  of 
the  moon  in  bringing  about  periodic  changes.  The  material 
at  his  hand  for  this  investigation  consisted  of  foi*ty-6ix  years' 
observations  conducted  upon  a  uniform  style  at  the  observ- 
atory in  that  city.  With  reference  to  the  moon,  he  says  that 
the  influence  of  this  body  on  the  earth's  climate  is  gener- 
ally believed  in  by  the  common  people  and  the  seamen. 
This  belief  is  very  old,  and  seems  to  be  an  inheritance  from 
those  times  when  men  believed  that  the  stars  and  other 
heavenly  bodies  exerted  an  influence  on  the  fate,  of  men  and 
nations.  The  reality  of  the  influence  of  the  moon  on  the 
weather  has  been  disputed  by  most  scientific  students^  and  it 
has  been  shown  by  Bouvard  that  in  France  it  is  scarcely, 
if,  indeed,  at  all  discernible.  Wierabicki  has  studied  the  ar- 
rangement of  the  cloudy  and  the  rainy  days  in  comparison 
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with  the  four  quarters  of  the  moon  in  it9  regular  monthl;|f 
changes,  and  has  also  compared  those  days  with  the  periods 
at  -which  the  moon  is  nearest  and  farthest  from  the  earth. 
In  reference  to  these  phenomena,  his  conclusions  do  not  differ 
sensihly  from  those  announced  hy  Bouvard  and  others,  who 
studied  especially  the  barometrio  changes  or  aerial  tides. 
Wierzbicki  says  that,  in  consequence  of  his  investigations,  he 
is  of  the  opinion  that  the  suspected  influence  which  the 
moon  might  exert  upon  the  weather,  if  not  quite  inapprecia- 
ble, is,  at  least,  so  slight  that,  if  it  does  really  exist,  it  must 
be  entirely  concealed  in  the  far  more  powerful  local  and  cos- 
mic causes  that  affect  the  earth,  and  it  merits  in  oi*dioary 
mattera  of  life  no  consideration  whatever.  He  therefore  con- 
siders it  a  waste  of  time  to  indulge  in  any  further  investiga- 
tions into  the  influence  of  the  moon  on  the  weather. — Jahr- 
hii^her  oftheK.K.  Central-Anstalt,  Vienna^  1873. 

OCEANIC   CUEKENTS,  THE    CUMATE   AND  BOTANY  OP  NOBWAY. 

Dr.  ScfaUbeller  has  published,  as  a  contribution  to  the  his- 
tory of  the  effect  of  cultivation  on  Northern  Europe,  a  very 
valuable  essay  on  the  connection  between  the  climate  and 
flora  of  Norway.  He  states  that  the  reason  why  Norway 
takes  the  place  that  it  does  among  the  cultivated  lands  of 
Europe  is  found  alone  in  the  presence  of  the  Gulf  Stream ; 
without  the  Gulf  Stream  the  greatest  part  of  Scandinavia 
would  be  only  a  second  Greenland,  covered  under  snow  and 
glaciers.  In  ti*eating  of  the  influence  and  direction  of  the 
Gulf  Stream,  as  shown  by  the  drift-wood  found  on  the  coasts 
of  Iceland  and  Norway,  SchUbeller  notices  the  contents  of  a 
note  that  was  found  in  a  flask  thrown  up  on  the  coast  of 
Findass  in  September,  1861 :  this  flask  was;  entirely  covered 
with  muscle  shells  and  algae,  and  had  been  floating  in  the  sea 
for  twenty-one  yeai^s,  as  was  shown  by  the  following  two.  no- 
tices. Firat:  "August  17,  1840,  on  board  the^hvp  Adrian. 
A  terrific  gale  has  damaged  the  vessel."  Second:  '^ August 
10, 1848.  This  bottle  was  found  by  the  ship  «7enny  Zind^ 
near  Brazil  After  reading  the  above  note,  we  return  the 
bottle  to  the  water."  It  is  shown,  therefore,  that  this  flask 
had  between  the  years  1840  and  1848  floated  from  the 
North  Sea  through  the  British  Channel  to  Brazil,  ^nd  during 
the  fallowing  thirteen  yeara — ^1848  to  1861 — ^had  returned  to 


100    ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

Norway,  having  crossed  the  Atlantic  at  least  twice.  In  ref- 
erence to  the  rapid  growth  of  plants  in  the  Polar  regions 
during  the  summer  season,  Schtlbeller  concludes  that  this  is 
due  not  so  much  to  the  warmth  as  to  the  continuous  sunshine 
that  the  plants  enjoy  during  the  long  polar  days,  in  connec- 
tion with  which  a  most  important  point  is  to  be  remarked, 
viz.,  that  the  change  of  temperatui*e  is  dunng  these  polar 
days  much  slighter  than  in  those  regions  where  day  and  night 
alternate.  Among  the  general  conclusions  given  by  Schtl- 
beller, he  states  that  if  in  Scandinavia  any  kind  of  grain  is 
successively  brought  from  the  plains  up  into  the  mountain- 
ous regions,  it  becomes  accustomed  thereto,  and  not  only  de- 
velops, but  develops  in  shorter  time  than  before,  and  even  at 
a  much  lower  temperature.  When  such  grains  as  have  been 
cultivated  for  many  years  successively  in  the  mountainous 
regions  are  then  slowly  returned  to  their  mother  earth,  they 
at  fii*st  bear  fruit  earlier  than  the  same  varieties  that  have 
remained  uninterruptedly  cultivated  in  that  place.  In  this 
way  does  grain  behave  that  is  slowly  transfen'ed  from  south- 
ern to  northern  regions — the  seeds  increase  in  size  and  weight 
according  as  they  are  removed  to  the  south,  and  diminish  as 
they  are  removed  to  the  north.  With  these  phenomena  are 
associated  similar  channels  with  reference  to  the  odors  and 
the  quantity  of  sugar  con^tained  in  the  sap. 

INFLUENCE  OF  THE  SUN'S  SPOTS  ON  TEMPERATURE  AND  RAIN. 

The  relation  between  the  sun's  spots  and  the  various 
changes  that  take  place  in  the  earth's  atmosphere  has  been 
the  subject  of  a  number  of  essays  of  late  years,  of  which  the 
last  that  we  had  to  record  was  the  supposed  discovery  by 
Lockyer  and  Meldrum  of  a  periodicity  in  the  frequency  of 
tornadoes,  cyclones,  and  typhoons,  corresponding  to  the  pe- 
riod of  the  solar  spots.  The  most  recent  investigation  in 
this  field  is  that  of  Celoria,  who  has  studied  the  connection 
.  between  the  solar  spots  and  the  mean  temperature  of  the 
year  at  Milan,  as  well  as  the  annual  rain-fall.  The  observa- 
tion of  these  two  meteorological  phenomena  began  at  Milan 
in  the  year  1 763,  since  which  time  they  have  been  continued 
with  sufficient  uniformity  to  allow  of  an  investigation  of  the 
kind  that  Celoria  has  undertaken,  with  perhaps  as  great 
hopes  of  success  as  can  be  any  where  expected.    The  result 
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of  Celoria's  studies  is  simply  that  there  is  no  apparent  con- 
nection between  the  Milan  observations  and  the  tables  of  the 
maxima  and  minima  of  the  solar  spots  as  given  by  Wolff. 
This  result  is  entirely  in  accordance  with  that  published  in 
1869  by  Abbe,  who,  having  arrived  at  the  same  conclusion 
for  the  city  of  Munich,  then  showed  that  if,  on  the  other 
hand,  we  ascend  to  the  top  of  the  high  mountain  near  Munich, 
namely,  the  Hohenpiessenberg,  and  make  use  of  the  long  se- 
ries of  observations  at  that  elevated  height,  we  find  that  we 
have  risen  above  the  local  disturbances  peculiar  to  the  lower 
strata  of  the  atmosphere,  and  are  able  to  perceive  distinctly 
the  influence  of  the  solar  spots  upon  terrestrial  temperatui*es. 
-—Zeitschrift  der  Oeat  Gesell^far  Met.,  182. 

PBESTSL   ON  THE   USE    OF  STORM   WARNINGS. 

The  Leipsic  Meteorological  Congress  having  invited  an  ex- 
pression of  opinion  from  various  meteorologists  as  to  certain 
questions  which  it  proposed  to  bring  befoi'e  the  general  Vi- 
enna Congress,  Professor  Dr.  Prestel  has  responded  to  this 
request  in  a  pamphlet  of  eight  pages,  in  which  he  fully  nar- 
rates his  own  experience  in  reference  to  some  of  the  ques- 
tions proposed  for  consideration.  In  regard  to  the  question 
whether  the  meteorologists  of  the  various  governments  of  Eu- 
rope should  interchange  with  each  other  details,  not  only  of 
wind,  but  also  of  the  barometric  condition  of  the  atmosphere, 
he  expresses  himself  as  very  decidedly  of  the  opinion  that 
the  most  useful  datum  consists  in  the  difference  between  the 
actual  barometric  pressure  and  the  normal  pressure,  which 
latter  is  given  by  taking  the  average  of  many  years' 
observations,  and  he  concludes  that  upon  these  deviations 
must  be  based  both  the  barometric  gradient  and  all  the 
predictions  of  the  weather.  The  magnitudes  of  the  dis- 
turbances in  the  atmosphere  are  only  indirectly  dependent 
upon  the  barometric  gradient  between  different  places,  and 
he  proposes,  as  the  unit  of  distance  for  expressing  the  baro- 
metric gradient,  the  nautical  mile,  which  is  in  common  use 
among  all  nations,  and  sixty  of  which  are  equal  to  one  degree 
of  longitude  on  the  equator.  With  reference  to  the  other  at- 
mospherical conditions,  especially  the  temperature  and  moist- 
ure, he  decides  that  here  also  the  deviations  of  these  data 
from  their  normal  values  are  the  only  statistics  that  should 
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be  intercbanged  between  inteniational  systems  for  stoi*m 
warning.  The  physical  laws,  according  to  which  the  mo- 
tions in  the  atmosphere  take  place,  are  at  present  still  too 
little  understood  to  enable  us  to  determine  exactly  before- 
hand the  path  which  any  storm  that  is  already  known  to  ex- 
ist on  the  earth's  surface  will  subsequently,  take.  .  The  C2^\x- 
tious  observer  notes  the  barometer,  and  the  thermonieter 
also,  the  direction  and  strength  of  the  wind,  as  well  as  tl: 
appearance  of  the  heavens,  the  kind  of  clouds,  the  dii'ection 
of  their  motion,  and  the  condition  of  the  sea,  and  seeks  to  de- 
termine fram  these  elements  whether  a  storm  exist  in  any 
direction  in  his  neighborhood.  But  all  these  data  still  leave 
it  uncertain  in  which  direction  the  storm  will  move.  The 
observer  knows  not  whether  the  storm-path  will  pass  over 
him  or  to  one  side  of  him.  The  uncertainty  is  completely 
removed  if  the  observer  knows  also  the  condition  of  the. at- 
mosphere with  the  sanie  accuracy  at  a  number  of  points  in 
his  neighborhood,  and  in  this  respect  it  is  that  the.  telegraph- 
ic weather  notices  become  of  service ;  and  it  is  his  experi- 
ence that  the  dissemination  of  such  knowledge  in  the  sea- 
ports along  the  coast  of  the  Netherlands,  as  it  has  taken 
place  now  since  1860  under  the  direction  of  Buys  Ballot, 
has  proved  highly  useful  to  the  marine  service.  In  the  most 
recent  times  the  warnings  of  the  storms  have  been  graphic- 
ally exhibited  by  means  of  the  aeroklinoscope,  an  instrument 
whose  invention  is  due  to  Prestel,  and  which  takes  the  place 
of  semaphores,  or  such  other  signals  as  have  sometimes-  in 
Holland  been  exhibited  from  light-houses.  But  the  diffi- 
culty of  perceiving  any  signal  from  a  distance  in  the  thick 
weather  that  precedes  a  storm  has  prompted  Prestel  to  in-? 
vent  still  another  instrument,  which  he  calls  the  storm-warn- 
er,  which  is  sometimes  constructed  in  the  form  of  a  diagram 
that  can  be  laid  upon  a  nautical  chart,  and,  being  properly 
adjusted  by  the  observed  wind  and  barometric  gradient, 
points  out  at  once  the  direction  in  which  the  storm  centre 
lies. — Mrgebnissen  der  Beobachtungen. 


ON  THE    DETERMINATION   OF    THE   ALTITUDE    OF  THE   CLOUDS. 

Professor  Dr.  Prestel  has  proposed  a  method  for  determin- 
ing the  altitude  of  the  clouds,  in  which  the  electric  telegraph 
plays  an  important  part,  the  trigonometrical  principles  in* 
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volved  in  the  method  are  such  as  have  been  previously  fre- 
quently applied.  Dr.  Prestel  having  stationed  himself  at  one 
end  of  a  short  line  of  telegraph,  and  being  in  convenient  com- 
munication with  his  student,  Mr«  Meyer,  at  the  other  end  of 
the  line,  they  observed  with  the  sextant  the  apparent  alti- 
tude and  azimuth  of  the  lower  surfaces  of  such  clouds  as 
they  from  time  to  time  agi*eed  upon.  The  observations  were, 
of  course,  taken  at  the  same  moment  of  time,  and,  from  a 
nmnber  of  determinations  made  during  the  winter  and  spring 
months  in  the  neighborhood  of  the  city  of  Emden,  they  found 
that  the  heights  of  the  lower  sui*&ces  of  the  cumulous  clouds 
vary  from  5000  to  20,000  feet,  being  lowest  when  the  tem- 
perature is  low,  and  highest  when  the  temperature  is  high. 
Prestel  hopes  to  continue  the  observations  to  a  sufficient  ex- 
tent to  enable  him  to  determine  the  average  height  of  the 
lower  surfaces  of  the  clouds  at  various  hours  during  the  day. 
— Zeitschrift  der  OesL  Gesell,  fiXr  Met,^  182. 

ON  THE   SEMIDIUKNAL  VARIATION   OP  THE   BAEOMETEK. 

Broun,  the  director  of  the  observatory  at  Makerstoun, 
has  studied  the  effect  of  the  sun  on  the  daily  change  in  the 
barometer,  as  shown  by  observations  made  in  India.  He 
states  that  in  the  pleasant  season  in  Malabar,  the  diurnal  os- 
cillation of  the  barometer  is  very  large.  The  air  at  6000  feet 
above  the  sea  is,  during  many  days,  of  perfect  tranquillity. 
Small  clouds  form  and  dissipate  in  the  valleys  after  rising, 
and  without  moving  to  the  one  side  or  the  other.  In  April, 
when  the  monsoons  begin,  the  clouds  begin  to  form  in  great 
masses  on  the  coast  of  Malabai*.  They  increase  gradually 
from  morning  till  the  afternoon,  rising  to  a  height  of  4000  or 
6000  feet.  They  neither  advance  nor  increase  for  some  hours, 
and  gradually  disappear  toward  evening.  The  tranquillity 
of  the  air  is  so  great  that  Broun  has,  upon  the  mountain,  ex- 
amined the  particles  of  the  clouds  with  the  microscope  of  the 
theodolite  as  they  slowly  moved  in  front  of  the  objective. 
The  shell  of  warm  air  at  the  surface .  of  the  earth  ought  to 
rise  until  it  loses  its  excessive  temperature,  and  should  bo 
replaced  by  the  shell  of  air  immediately  in  the  neighborhood, 
which  should  rise  in  its  turn ;  but  there  is  no  ascending  cur- 
rent of  air  of  this  kind,  and  the  hypothesis  which  requires 
the  clouds,  as  well  as  the  diui*nal  variation  of  the  barometer. 
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to  be  the  result  of  variations  of  the  temperature,  seems  to  be 
without  foundation.  Broun,  therefore,  states  that  he  has  es- 
tablished two  facts,  which  must  be  known  and  understood 
before  one  can  propose  any  hypothesis  which  shall  explain 
the  daily  variation  of  the  barometer.  The  first  relates  to  the 
change  in  the  daily  variation  with  the  season,  and  may  be 
stated,  in  brief,  as  follows :  That  the  barometric  variation 
during  the  day-time,  in  the  summer,  resembles  that  which  is 
produced  in  the  night-time  in  the  winter,  and  vice  verscu 
This  fact  Broun  has  established  for  Makerstoun,  while  Lloyd 
has  equally  established  it  for  Dublin,  and  Quetelet  for  Brus- 
sels. The  second  fact  alluded  to  by  Broun  relates  to  the 
change  of  the  daily  variation  with  the  altitude  above  the  sea. 
This  change  seems  due  to  an  entirely  different  cause  from 
the  variations  of  temperature.  By  comparing  a  number  of 
stations  in  India  at  various  heights,  varying  from  the  sea 
level  to  6000  feet,  it  appears  that  the  hourly  variation  ap- 
proaches a  constant  value  as  we  approach  regions  of  constant 
atmospheric  conditions.  Up  to  the  height  of  6000  feet,  the 
semidiurnal  oscillations  are  proportional  to  the  average 
pressure.  These  two  facts  taken  together  lead  Broun  to  the 
belief  that  the  semidiurnal  oscillation,  and  the  diminution  of 
its  amplitude  as  we  rise  in  the  atmosphere,  accord  with  the 
hypothesis  that  both  result  from  a  polar  attraction  of  the 
sun,  producing  an  attraction  on  one  side  of  the  earth  and  a 
repulsion  on  the  opposite  side. — 6^,  1873, 1536. 

THE   UPPER  CURRENTS   OF  AIR. 

The  interest  excited  on  all  sides  by  the  persistence  of 
Professor  Wise  and  the  editors  of  the  Graphic  in  the  bal- 
loon voyage  which  came  to  such  an  untimely  end,  has 
done  good  service  to  meteorology,  so  far  as  it  has  called 
forth  an  expression  of  opinion  from  almost  every  one  whose 
opinion  has  been  worth  having.  Among  those  who  have 
communicated  their  views  to  the  editors  of  the  Graphic^ 
nothing  has  appeared  more  decisive  of  the  point,  and  at  the 
same  time  more  interesting,  because  of  the  novelty  of  the 
observations,  than  the  communication  from  Professor  H.  A. 
Newton,  of  Yale  College.  He  writes  that  he  has  observed, 
with  great  care,  the  bright  trains  sometimes  left  behind  in 
the  upper  air  by  the  shooting  meteors.     They  afford,  as  is 
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well  known,  the  only  direct  means  of  observing  the  direction 
of  motion  of  the  upper  currents  of  air.  These  meteors  be- 
come  visible  when  they  are  at  an  altitude  of  about  seventy 
miles  above  the  earth's  surface,  and  they  disappear,  genei'al- 
ly,  at  a  height  of  about  forty  miles  and  upward.  They  be- 
come luminous  only  because  of  the  resistance  of  the  air 
through  which  they  are  passing,  with  an  average  velocity  of 
twenty-five  miles  per  second.  One  of  these  bodies  sometimes 
leaves  behind  it  a  train  of  luminous  matter,  which  remains 
visible  often  only  a  fraction  of  a  second,  but  sometimes  for 
minutes ;  and,  in  rare  cases,  for  nearly  or  quite  an  hour.  This 
train  appears  in  the  day-time  as  a  smoky  cloud ;  in  the  night- 
time as  a  bright  track.  During  the  firet  few  seconds  after  it 
has  been  formed  it  looks  like  a  straight  line  along  the  track 
that  has  been  passed  over  by  the  meteor;  but  instantly  it 
begins  to  broaden,  and  usually  the  ends  fade  out  first.  In  a 
few  seconds  more,  it  is  seen  to  become  crooked,  and  it  as- 
sumes somewhat  the  shape  of  a  letter  S.  The  height  of  these 
trains  averages  about  fifty  miles,  and  they  are  usually  not 
more  than  five  or  ten  miles  long.  After  the  ends  of  the  train 
have  faded  away,  the  central  portion  still  remains,  having  by 
that  time  generally  assumed  the  shape  of  a  small  round 
eloud,  which  drifts  slowly  away.  Professor  Newton  has  ob- 
served this  drifting  very  accurately.  He  states  that  such 
clouds  as  he  has  watched  had  apparently  a  velocity  of  about 
one  mile  a  minute ;  but  that  he  has  not  been  able  to  detect 
any  law  governing  the  direction  of  this  drifting.  It  does 
not  appear  to  have  a  uniform  direction.  It  is  quite  as  like- 
ly to  move  to  the  north  as  to  the  south,  to  the  east  as  to  the 
west.  In  fact,  he  records  that,  during  the  same  evening,  the 
different  trains  that  he  has  observed  will  drift  in  diiferent  di- 
rections, and  he  thinks  it  most  reasonable  to  conclude  that 
in  the  highest  regions  of  the  atmosphere  there  is  a  complex 
system  of  currents  and  winds,  precisely  similar  to  that  which 
exists  at  the  earth's  suiface. 


THE  TYPHOONS  OF  CHINA  AND  JAPAN. 

The  importance  to  navigators  of  a  clear  perception  of  the 
laws  of  storms  is  apparent  from  a  consideration  of  the  ex- 
perience of  the  captain  of  the  ship  ArgyUshire  during  the 
typhoon  of  the  11th  of  September,  1872,  in  the  Japan  Sea. 

E2 
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The  ship  was  near  the  south  end  of  Formosa,  and  was  struck 
by  a  typhoon  with  the  wind  at  the  northeast,  and  the  centre 
bearing  apparently  east-southeast.  The  captain,  believing' 
the  gale  to  be  traveling  to  the  northward,  supposed  himself 
to  be  in  the  left-hand  semicircle,  and  continued  on  the  port 
tack,  heading  to  the  eastward,  as  near  his  courae  as  possible, 
and  evidently  had  an  eye  to  business,  thinking  that  the  cen- 
tre of  the  storm  would  pass  to  the  northward  ere  he  could 
be  near  enough  to  be  in  any  danger,  and  he  apparently  de- 
sired to  approach  the  centre  as  near  as  would  be  consistent 
with  safety,  in  order  to  take  advantage  of  tlie  westerly  winds 
by  which  he  would  be  able  to  make  good  time  for  Yokohama. 
This  would  have  been  all  right  had  the  gale  traveled  north 
as  he  supposed,  but  the  sequel  shows  that  seamen  should 
never  form  hasty  conclusions  in  cases  where  deliberation  may 
be  employed  to  advantage.  If  the  captain  had  hove  the  ship 
to  at  once,  and  awaited  the  first  change  of  wind,  he  would 
have  discovered  that  the  vortex  was  not  traveling  north,  for, 
in  that  case,  the  wind  would  have  shifted  to  the  north-north- 
east, or  have  backed,  and  not  have  veered  to  the  right  as  it 
actually  did.  After  pressing  rapidly  on,  his  falling  barom*- 
eter,  the  increasing  force  of  the  gales  of  wind,  and  the  short- 
ening of  the  interval  between  them,  the  approach  of  darker 
and  denser  clouds,  and  the  appearance  of  lightning  in  great 
quantities,  all  told  the  story  of  the  vortex  coming  nearer  the 
ship,  and  the  captain  evidently  suddenly  concluded  that  the 
gale  was  not  traveling  north,  but  westward,  and  that  he  was 
bound  nearly  for  its  centre.  During  the  firat  twelve  horn's 
of  the  gale  the  ship  had  sailed  and  drifted  toward  the  centre 
until  within  eighty-six  miles  of  it,  when  she  was  put  on  the 
starboard  tack.  Had  the  captain  done  this  at  the  beginning 
of  the  gale,  she  would  not  have  approached  the  centre  within 
one  hundred  and  fifty  miles.  There  are  two  essential  rules 
of  vast  importance  to  seamen  to  be  remembered  in  connection 
with  circular  gales,  and  which  will  always  be  a  safe  guide. 
The  first  of  these  is  that  the  wind  in  the  right-hand  semicir- 
cle always  changes  to  the  right  of  the  point  from  which  it 
blows,  and,  second,  that  the  wind  in  the  left-hand  semicircle 
always  changes  to  the  left  of  the  point  from  which  it  blows. 
Again,  in  the  northern  hemisphere,  the  bearing  of  the  centre 
of  the  gale  is  nearly  eight  points  to  the  right  of  the  direction 
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of  the  wind.  In  the  southern  hemisphere,  the  bearing  of  tlie 
centre  is  nearly  eight  points  to  the  left  of  the  direction  of  the 
wind.  Again,  in  managing  the  vessel  when  you  find  your- 
self in  the  right-hand  semicircle,  heave  to  on  the  starboard 
tack.  If  in  the  left-hand  semicircle,  heave  to  on  the  port 
taick.  This  is  true  in  both  hemispheres.  By  following  this 
latter  rule,  it  will  be.  seen  that  a  ship  laying  to  in  the  right- 
hand  semicircle  in  the  noithern  hemisphere  will  be  on  the 
starboard  tack,  and  heading  ofi'  from  the  centre,  and  in  the 
left-hand  semicircle  will  be  on  the  port  tack,  and  heading  to- 
ward the  centre;  also,  in  the  southern  hemisphere,  a  ship  lay- 
ing to  in  the  rights-hand  semicircle  will  be  on  the  starboard 
tack,  but  beading  toward  the  centre,  and  when  in  the  left* 
hand  semicircle  will  be  on  the  port  tack,  but  heading  off 
from  the  centre. — Japan  Weekly  MaU^  June^  1S73. 

CYCLONES   AND   WATEK-SPOUTS. 

A  work  published  during  the  past  year  by  Dr.Reye,  of  the 
University  of  Strasburg,  on  the  above  subject,  has  attract- 
ed, deservedly,  very  much  attention  and  received  very  high 
encomiums.  This  gentleman  has  treated  the  subject,  both 
by  an  inductive  process  of  reasoning,  and  also,  to  a  certain  ex- 
tent, has  elucidated  the  more  obscure  phenomena  by  a  math- 
ematical treatment  of  the  problems  relating  to  the  deposition 
of  water  from  atmospheric  vapor.  Especially  interesting  is 
his  study  of  the  storms  in  the  suu^s  atmosphere,  to  which  he 
devotes  a  chapter  based  upon  the  spectroscopic  observations 
of  solar  protuberances.  In  great  part,  Reye's  work  is  a  re- 
view of  what  has  been  done  by  many  previous  meteorologists 
in  this  field  of  study.  He,  however,  himself  merits  the  thanks 
of  his  brother  scientists  in  that  be  has,  with  scientific  accuracy, 
co-ordinated  the  various  facts.  The  cause  of  the  spiral  move- 
ment, which  is  proved  to  exist  in  the  smaller  tornadoes  as 
well  as  in  the  most  extensive  storms,  is  attributed  by  Reye  to 
the  heat,  which  causes  certain  portions  of  the  air  to  expand 
and  to  rise,  and  allows  other  portions  of  the  neighboring  at- 
mosphere to  flow  forward  to  fill  up  the  space  thus  vacated ; 
but  since  this  flow  can  not  take  place  uniformly  from  all 
sides,  there  begins  often  from  the  very  commencement  an  ec- 
centric flow  and  a  feeble  spiral  movement  of  the  rising  air. 
The  air  flowing  inward,  always  with  increasing  accurac^,fol- 
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lows  these  first  spiral  curvings,  because  in  their  directions 
the  air  finds  the  least  opposition  to  its  movement.  There 
can  scarcely  be  any  doubt  that,  in  the  main,  these  words  of 
Reye  express  the  exact  nature  of  the  cuiTents  of  air,  as,  indeed, 
was  long  ago  mathematically  demonstrated  by  Mr.  Ferrel,  of 
Cambridge.  In  explaining  the  structure  of  water-spouts, 
Reye  maintains  that  in  this  case  we  have  in  the  interior  of 
the  spout  a  vertical  current  of  air  carrying  up  the  warm  and 
moist  air,  while  from  above  may  possibly  flow  downward 
colder  air.  The  suddenness  with  which  the  water-spouts  are 
formed  in  a  quiet  atmosphere  suggests  that  they  must  be 
preceded  by  an  unstable  equilibrium  of  the  air,  and  that,  by 
means  of  this,  a  powerful  interchange  of  the  strata  of  air 
must  take  place,  by  which  at  once  the  stable  equilibrium  is 
brought  about.  The  question  under  what  condition  of  tem- 
perature quiet  air  can  exist  in  stable  equilibrium,  Reye  an- 
swers by  a  computation,  showing  that  this  takes  place  when 
the  temperature  of  the  air  decreases  by  one  degree  Centigrade 
or  more  for  every  one  hundred  meters  of  elevation.  He  also 
demonstrates  that  moist  air  rises  in  the  atmosphere  much 
more  easily  than  dry  air,  since  the  former  rises  when  the 
diminution  of  temperature  for  one  hundred  meters  amounts 
to  one  third  of  a  degree  Centigrade.  With  reference  to  the 
progressive  motion  of  cyclones,  Reye's  theory  sheds  some 
light,  in  that  it  shows  that  these  must  always  move  toward 
that  side  on  which  for  a  long  time  the  warmest  and  moistest 
air  has  been  rising,  on  which  the  thickest  clouds  have  been 
formed  and  the  most  rain  has  been  falling.  This  agrees  com- 
pletely with  observation  and  the  principles  announced  inde- 
pendently in  1870  by  Mohn,  and  in  1871  by  Abbe.  With  re- 
gard to  the  parabolic  form  of  the  paths  of  the  centres  of 
storms,  he  inclines  to  think  that  it  is  deteimined  by  the  form 
of  the  warm  currents  in  the  seas  over  which  the  cyclones 
move.— 7  (7, 1873,  314.  

BABBADOES   RAIN-PALL  AND   SUGAB  CBOP. 

Governor  Rawson,  of  Barbadoes,  has  just  published  the 
text  of  a  work  on  the  rain-fall  of  that  island,  and  an  in- 
vestigation of  the  connection  between  the  rain-fall  and  the 
crops,  especially  the  sugar  crop,  which  is  the  staple  pro- 
duction of  Barbadoes.     This  investigation  is  quite  unique 
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in  its  way,  and  is  a  model  of  thoroughness  and  discrimina- 
tion. 

The  data  at  his  command  consisted  of  twenty-five  years' 
careful  meteorological  observations  from  one  hundi*ed  and 
seventy-eight  stations.  In  reference  to  the  agricultural  prod- 
ucts, the  distinguished  author  makes  use  of  exact  statistics 
derived  from  the  custom-house  records,  which  give  minute 
details,  especially  with  regard  to  the  sugar  crop,  of  which  98 
per  cent,  is  exported  from  Barbadoes.  With  reference  to  the 
table  of  yearly  rain-fall,  Governor  Rawson  shows  that  the  only 
inference  appears  to  be  that  there  is  no  connection  between 
the  periods  of  two  or  more  successive  wet  and  dry  years ;  that 
wet  and  dry  years  do,  however,  alteiiiate  with  much  apparent 
regularity  in  sets  of  three  or  four  wet  yeai-s  and  one  or  two 
dry  years ;  that,  again,  there  has  been  no  great  diflTerence 
between  the  average,  rain-fall  in  the  early  and  in  the  latter 
portions  of  the  period  from  1843  to  1872.  With  reference 
to  the  monthly  rain-fall,  he  shows  that  the  six  months  com- 
mencing with  December  are  the  driest  of  the  yeiar,  and  the 
other  six  months  the  wettest ;  the  average  rain-fall  during 
the  wet  months  being  six  and  seven-tenths  inches,  the  aver- 
age of  the  dry  months  two  and  nine-tenths  inches.  The  av- 
erage rain-fall  of  any  month  varies  but  little  from  year  to 
year.  The  heaviest  rain-fall  that  has  occurred  at  any  season 
of  the  year  bears  a  certain  ratio  to  the  average  lightest  rain- 
fall of  the  same  season  of  the  year,  which  ratio  varies  but 
little  from  seventy-five  per  cent. 

One  of  the  objects  of  the  report  of  Governor  Rawson  is  to 
assist  those  who  are  interested  in  calculating  the  probable 
character  of  coming  seasons.  He  gives  tables  and  formulae 
for  predicting  the  probable  amount  of  rain  that  will  fall  dur- 
ing any  month  of  any  year,  basing  the  calculation  upon  the 
average  results  of  the  past  twenty-five  years,  the  study  of 
which  latter  shows  him  that  these  predicted  rain-falls  may  be 
expected  to  be  correct  in  about  six  cases  out  of  seven.  He 
again  shows,  with  reference  to  the  influence  of  the  moon  upon 
the  weather,  that  the  largest  number  of  heavy  rains  have 
fallen  on  the  fourth,  seventeenth,  and  twenty-seventh  days 
of  the  moon's  age ;  but  the  average  rain-fall  was  small  on 
these  days,  so  that  in  general  the  influence  of  the  moon  is 
very  slightly,  if  at  all,  perceptible.     One  of  bis  most  interest- 
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ing  results  consists  in  showing  that  the  average  quantity  of 
rain  that  fell  by  day  is  about  three  per  cent,  greater  than  the 
quantity  that  lell  by  night;  while,  on  the  other  hand,  the 
number  of  nights  on  which  raiii  fell  was  fifty  per  cent,  great- 
er than  the  number  of  days  on  which  rain  fell.  In  Mar<5h 
more  rain  falls  in  the  night  than  in  the  day ;  in  August  more 
rain  falls  in  the  day  than  in  the  night.  On  considering  the 
geographical  distribution  of  his  stations,  he.  shows  that  the 
higher  regions  of  the  island  receive  more  rain  than  the  low- 
er ones,  in  the  proportion  of  sixty-five  to  forty-four  inches; 
the  former  being  the  average  rain-fall  of  those  stations  that 
are  one  hundred  feet  above  the  sea,  while  the  latter  figure 
belongs  to  the  stations  less  than  one  hundred  feet  above  the 
sea.  In  reference  to  the  distribution  of  the  rain-fall  with  the 
seasons,  he  arrives  at  the  startling  conclusion  thatfi'om  Feb- 
ruary to  May  the  rain-fall  in  the  firet  ten  years  was  twelve 
inches,  that  since  that  period  it  has  steadily  diminished,  and 
is  now  scarcely  six  inches. 

In  studying  the  efiect  of  the  rain-fall  upon  the  sugar  crop, 
Rawson  makes  a  careful  analysis  of  the  systematic  records 
of  the  custom-house,  which  have  been  kept  continuously 
since  1806.  After  allowing  for  the  influence  of  various  po- 
litical acts,  such  as  the  emancipation  of  1838,  whose  influence 
was  felt  in  agricultural  matters  until  the  year  1847,  and  al- 
lowing for  the  effect  of  the  rapid  increase  in  the  use  of  guano 
and  other  foreign  fertilizers,  which  took  place  between  the 
years  1851  and  1857,  he  makes  the  following  inferences: 

The  rain-fall  affects  in  most  cases  the  crop  of  the  follow- 
ing yeai*,  but  that  of  the  current  year  only  in  a  slight  de- 
gree. This  results  from  the  fact  that  the  rain-fall  of  the  first 
six  months  is  less  than  one  third  of  the  whole  annual  rain- 
fall. The  crop  is  off  the  ground  before  the  rains  commence 
which  chiefly  nourish  the  young  sugar-cane.  In  almost  ev- 
ery case  the  excess  or  deficiency  of  the  crop  is  accompanied 
by  a  low  rain-fall  in  the  preceding  year.  The  effect  of  a  very 
small  rain-fall  is  more  decided  than  the  effect  of  a  heavy  rain- 
fall. A  dry  season  is  likely  to  injure  the  crop  by  one  fifth 
more  than  a  wet  season  is  likely  to  beiiefit  it.  In  examining 
the  influence  of  the  rain-fall  of  each  individual  month  upon 
the  crop  of  that  year,  Rawson  finds  that  the  chances  are  on 
the  average  aborut  three  to  one  that  a  wet  February,  a  dry 
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Janaaiy,  a  wet  April,  or  a  dry  June,  will  either  of  them 
give  a  bad  crop  in  the  harvest  of  that  same  year ;  while  the 
chances  are  about  two  to  one  that  a  wet  August,  a  dry  July, 
a  dry  December,  a  dry  September,  or  a  wet  October,  will  be 
followed,  either  of  them,  by  a  bad  crop  in  the  following 
year. 

The  influence  of  these  unfavorable  circumstances  in  pro- 
ducing bad  crops  will  amount  to  about  thiiteen  per  cent, 
of  the  whole  crop.  

UGHTNIKG  AND  LIGHTNING-CONDUCTOES. 

The  new  Society  of  Telegraph  Engineers  has  discussed 
with  much  fullness,  in  several  of  its  public  sessions,  the  sub- 
ject of  lightning  and  lightning-conductors.  Mr.  Preece,  the 
secretary  of  the  society,  considers  the  subject  as  affecting  the 
interest  of  telegraphy,  and  also  the  safety  of  vessels  and 
houses.  The  direct  effect  of  lightning  on  the  telegraph  wires 
seems  to  be  not  so  serious  as  its  indirect  effect  in  inducing 
ground  currents.  From  a  correspondence  between  Faraday 
and  Latimer  Clark,  it  seems  that  the  long  under-ground  cir- 
cuits between  London  and  Manchester  suffered  considerable 
derangement  from  these  induced  currents.  Usually,  when 
lightning  strikes  telegraph  poles,  they  are  completely  de- 
stroyed, unless  the  stroke  divide  itself  among  several  poles. 
As  regards  the  protection  of  ships  from  lightning,  Preece 
conceives  that  accidents  from  this  cause  have  almost  entirely 
disappeared.  Such  vessels  as  have  been  damaged  are  inva- 
riably those  that  have  been  unprotected.  The  heavy  cost 
of  the  system  used  for  ships  has  probably  had  a  serious  influ- 
ence in  checking  the  employment  of  a  similar  system  to  pro- 
tect buildings ;  but  Preece  endeavors  to  show  that  it  is  pos- 
sible for  a  man  to  render  his  house  absolutely  as  safe  as  a 
ship  at  an  expense  which  may  be  considered  trifling.  A 
chimney  lined  with  a  thick  layer  of  soot,  by  which  a  current 
•  of  heated  air  is  ascending,  is  an  excellent  but  a  dangerous 
conductor ;  hence  so  many  indoor  accidents.  The  conditions 
that  determine  a  perfect  lightning-conductor  are  that  it  shall 
expose  in  some  prominent  position  on  a  building  a  metallic 
point,  and  that  it  shall  offer  from  this  point  to  the  earth  a 
path  of  little  or  no  resistance  to  the  passage  of  the  current. 
Preece  contends  that,  instead  of  i\)e  costly  copper  rods,  the 
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ordinary  galvanized  iron  wire  known  as  No.  4,  which  is  one 
fourth  of  an  inch  in  diameter,  is  amply  sufficient  for  any 
dwelling-house.  His  reason  for  recommending  telegraphic 
wire  is  based  on  the  experience  of  the  English  companies  in 
protecting  the  poles  of  their  telegraph  lines.  These  are  in- 
variably supplied  with  lightning-conductors  of  No.  8  wire, 
running  from  the  upper  end  of  the  pole  to  the  ground.  No 
pole  so  protected  has  ever  been  known  to  suffer  from  light- 
ning. The  precautions  necessary  in  fixing  conductors  to 
houses  are,  Fii*st,  that  the  conductor  must  be  solid  and  con- 
tinuous. There  should  be  no  joint,  unless  it  be  a  well-solder- 
ed one.  Chain-link  rods,  braided  rope,  tubing,  etc,  should 
be  avoided.  Second,  the  ground  connection  must  be  sound 
and  good.  Third,  each  conductor,  if  there  be  more  than 
one,  should  have  a  separate  ground  connection,  but  they 
should  all  be  also  connected  together,  and  connected  with 
the  lead  roofing,  and  all  masses  of  metal  in  their  neighbor- 
hood. It  is  unnecessary  to  insulate  these  conductors.  There 
should  be  no  points  or  acute  angles  in  the  conductor — the 
straighter  and  more  direct  its  course  to  the  eaith  the  better. 
It  is  safest  to  consider  that  the  area  protected  by  the  con- 
ductor is  equal  to  its  height  above  the  ground. 

Besides  considering  many  details  in  the  protection  of  tele- 
graphic instruments,  Preece  explains  the  theory  of  the  action 
of  fine  points  in  dissipating  or  preventing  discharges  of  light- 
ning. The  lightning-conductor  should  terminate  at  its  upper 
end  in  a  fine  gilded  or  polished  point.  When  this  is  proper- 
ly attended  to,  a  glow  or  brush  of  light  may  be  seen  at  the 
point  when  lightning  approaches  it,  but  a  destructive  dis- 
charge of  electricity  can  scarcely  ever  occur.  These  points 
are  sometimes  fused  by  powerful  discharges,  and  require  to 
be  renewed.  The  ground  connection  should  be  with  as  large 
a  mass  of  metal  as  possible,  such  as  the  gas  or  water  pipes 
of  a  city.  If  the  "  ground  "  is  too  small,  it  will  be  corroded 
and  destroyed  by  electrolytic  action.  Lightning-conductors^ 
of  all  kinds  require  periodical  examination.  If  this  is  neg- 
lected, that  which  was  erected  for  our  protection  may  be- 
come a  source  of  danger. — Jour,  Soc.  Telegraph  Engineers^ 
I.,  337. 
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ATMOSPHERIC   ELSCTBICITY. 

The  last  number  of  the  Transactions  of  the  Academy  of  Sci- 
ences of  St.  Louis  contain  the  result  of  the  observations  on 
atmospheric  electricity  made  by  Dr.  Wislizenus  during  the 
twelve  years  from  1861  to  1872.  Throughout  this  series  of 
observations  the  same  apparatus  has  been  used,  being  con- 
structed on  a  method  adopted  by  Dellmann;  the  observations 
are  therefore  strictly  comparable  among  themselves,  and 
seem  to  Dr.  Wislizenus  to  justify  certain  conclusions,  which 
he  announces  as  follows : 

"As  an  important  addition  to  our  knowledge  of  atmos- 
pheric electricity,  I  consider  the  discovery  of  its  threefold 
periodicity — the  daily,  annual,  and  secular  periods ;  the  daily 
periods  are  not  so  constant  that  they  show  themselves  every 
day,  but  are  distinctly  perceived  when  we  take  the  average 
of  a  week,  a  month,  or  a  year.  Th^  annual  period  exhibits 
itself  in  a  regular  inbrease  in  the  quantity  or  intensity  of  elec- 
tricity during  the  six  colder  months  of  the  year,  and  of  a  de- 
crease during  the  warmer  months,  the  extremes  being  in 
January  and  July.  '  The  yearly  means  for  the  twelve  yeara 
show  that  there  was  a  gradual  increase  from  1861  to  1863; 
then  a  decrease  for  five  years,  and  again  an  increase  for  four 
years  up  to  1872,  seeming  thus  to  establish  a  cycle  of  about 
ten  years,  similar  to  that  of  the  magnetic  phenomena  of  the 
sun's  spots."  Wislizenus  believes  in  the  practical  usefulness 
of  electric  observations  for  meteorological  predictions,  and 
suggests  that  the  Army  Signal  Bureau,  by  means  of  a  dozen 
stations  well  selected  throughout  the  United  States,  might 
materially  improve  the  accuracy  of  its  storm  predictions. — 
Trans.  St.  Louis  Acad.y  172. 


ON  THE   CAUSES  WHICH  PBOVOKE   STROKES   OP  LIGHTNING. 

De  Fonvielle  has  presented  to  the  Paris  Academy  of  Sci- 
ences a  short  study  on  the  subject  of  lightning  strokes,  in 
which  he  maintains  that  two  neighboring  conducting  bodies 
react  forcibly  upon  each  other  when  they  are  found  under 
the  influence  of  a  thunder-cloud,  and  that  this  reciprocal  in- 
fluence is  not  the  same  when  tlie  conductors  are  isolated  as 
it  is  when  they  are  placed  in  communication  with  a  common 
reservoir  such  as  the  earth.    The  author  endeavors  to  ex- 
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plain  why  conducting  objects,  isolated  from  the  ground,  but 
placed  to  the  southwest  or  the  nortjieast  of  large  conducting 
objects  that  are  in  communication  with  the  ground,  should 
be  exposed  moi%  frequently  to  lightning  strokes.  He  termi- 
nates his  communication  by  the  remark  that  the  known 
modifications  in  the  value  of  terrestrial  magnetism  conse- 
quent upon  the  movement  of  the  planets,  are  analogous  to 
those  changes  that  the  thunder-Kslouds  produce  upon  the 
electrical  condition  of  points  on  the  earth's  sur&ce. — 6  By 
18^3,1394.  

THE   OBI6IN   OF  ATMO&PHEBIO  ELBOTBICITY, 

The  existence  of  electricity  in  the  atmosphere,  even  when 
no  lightning  is  visible,  was  first  shown  in  1752  by  Delor. 
Numerous  observations  have  shown  since  that  day  that  this 
electricity  is  always  positive  when  the  heavens  are  clear, 
and  in  general  the  intensity  of  the  electricity  increases  with 
the  elevation  of  the  point  on  which  th^  observer  stands — 
a  rule  which  holds  even  for  observations  made  in  balloons. 
The  annual  periodicity  of  the  intensity  of  the  electricity  was 
firet  demonstittt^d  by  Beccaria.  The  daily  periodidty  was 
proved  by  Schubler.  Both  of  these  penods  have,  apparent- 
ly, some  connection  with  the  vapor  in  the  air.  The  varia- 
tion of  the  intensity  of  the  electricity  with  the  geographical 
position  of  the  observer  is,  as  yet,  but  little  understood,  al- 
though the  observations  seem  to  indicate  that  the  intensity 
decreases  as  we  go  from  the  equator  toward  the  poles;  at 
least  this  may  be  the  case  for  the  lowest  strata  of  the  at- 
mosphere. The  origin  of  atmospheric  electricity  was  sought 
for  by  Lavoisier  and  Laplace  and  Sir  Humphrey  Davy,  who 
attributed  its  origin,  in  great  part,  to  the  combustion  taking 
place  every  where  on  the  earth's  surface.  Volta.and  Saus-- 
sure  advocated  that  it  arose  from  the  process  of  evaporation. 
Pouillet  pointed  out  the  influence  of  the  processes  of  vegeta- 
tion, but  Reich  demonstrated  that  neither  gradual  evapora- 
tion nor  the  processes  of  vegetation  develop  electricity,  and 
that  these  processes,  therefore,  could  not  be  the  origin  of  the 
atmospheric  electricity.  Peltier  subsequently  developed  a 
new  theory,  according  to  which  our  atmosphere  of  itself  pos- 
sesses no  electricity,  but  that  the  solid  earth  is  negatively 
electrified,  and,  although  the  quantity  bo  invariable,  yet  the 


B.  TERRESTRIAL  PHYSICS  AND  METEOROLOGY.      US 

distiibntion  thereof  is  not  necessarily  invariable.  It  would 
naturally  be  gi-eater  at  the  sammits  of  mountains  and  lesd  in 
the  midst  of  perfect  plains.  This  theory,  although  very  wide- 
ly applauded,  and  in  very  many  a-espects  satisfactory,  does 
not  explain  the  diminution  of  electricity  at  the  poles  as  com- 
pared with  that  at  the  equator.  Mtlhiy  has,  therefore,  lately 
broached  a  new  hypothesis  calculated  to  remove  this  diffi- 
culty. He  considers  the  warming  of  the  earth's  siirface  by 
the  sun  as  the  source  of  atmospheric  electricity ;  that,  there- 
fore, the  distribution  of  the  quantity  of  electricity  increases 
and  diminishes  with  the  distribution  of  temperature,  not  only 
from  the  equator  to  the  poles,  but  also  from  hour  to  hour 
throughout  the  day  and  the  year.  Mtihry  gives  us,  however, 
no  idea  as  to  the  method  by  which  the  sun's  heat  is  con- 
verted into  electricity,  nor  does  it  seem  at  all  certain  that 
such  a  hypothesis  as  he  has  empirically  instituted,  however 
well  it  may  explain  certain  phenomena,  is  allowable,  unless 
further  data  can  be  adduced  than  he  has  given  to  render  it 
probable.  Equally  in  consonance  is  it  with  the  present  con- 
dition of  our  knowledge  to  think  that,  while  in  reality  the 
intensity  of  the  atmospheric  electricity  does  increase  parallel 
with  that  of  the  sun's  heat,  this  fact  is  due  rather  to  the 
other  parallel  circumstance,  namely,  that  the  mass  of  aqueous 
vapor  in  the  atmosphere  increases  with  the  sun's  altitude; 
and,  as  it  rises  into  the  atmosphere,  there  results,  at  least  in 
continental  climates,  in  the  middle  of  the  day,  in  the  lower 
part  of  the  earth's  atmosphere,  a  diminution  not  only  of  the 
moisture,  but  also  a  diminution  of  the  quantity  of  electricity. 
In  some  such  way  as  this  it  would  follow  that  the  daily  va- 
riation of  the  electricity  is  synchronous  with  the  daily  varia- 
tion in  temperature,  in  moisture,  and  in  barometric  pressure. 
It  is  very  desirable,  for  the  further  test  of  Mtihry's  hypothesis, 
that  there  should  be  made  accurate  observations  upon  this 
subject  on  the  higher  mountain  peaks,  where  the  daily  change 
of  the  electricity  as  compared  with  the  state  of  the  atmos- 
phere should  be  more  accurately  determined. — 7  C^  1873, 322. 

THE    HAIR   HYGROMETER  VCTSUS  THE   PSYCHROMETER. 

Professor  Wolff,  of  Zurich,  in  a  recent  number  of  the  Me- 
teorology  of  Smtzerlandyh&^  given  the  results  of  some  studies 
upon  the  much-vexed  question  as  to  the  reliability  of  the 
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hair  hygrometer,  as  compared  with  the  wet  and  dry  bulb 
thermometers.  His  comp$irative  observations  extend  over 
one  entire  year,  and  he  gives  the  following  conclasions : 

1.  The  hair  hygrometer,  made  by  Hermann  and  Pfister, 
in  Berne,  gives  the  humidity,  in  summer  and  winter,  with  all 
desirable  accuracy,  and  does  not  deteriorate,  with  careful 
handling,  in  the  course  of  years. 

2.  The  psychrometer,  when  the  temperature  is  above  freez- 
ing, may,  perhaps,  be  somewhat  more  reliable  than  the  hair 
hygrometer,  and  is  certainly  necessary  as  an  occasional  con- 
trol over  the  latter;  but  in  winter,  with  the  most  careful 
manipulation,  this  instrument  frequently  gives  too  large  a 
value  for  the  relative  humidity,  and  even  absurd  results, 
if  constant  watchfulness  is  not  maintained. 

3.  The  differences  between  a  number  of  psychrometers,  ex- 
posed in  different  positions,  are  somewhat  greater  in  summer 
weather  than  those  of  hair  hygrometers. — Sekweiz,  Meteor. 
J?eo5.,VIII.,7.  

A   NEW  BAROMETEB. 

At  a  recent  meeting  of  the  Association  of  the  Lower  Rhine 
Provinces,  Dr.  Geissler  explained  a  very  delicate  barometer 
newly  constructed  by  him.  The  details  of  this  apparatus 
can  scarcely  be  properly  understood  without  personal  in- 
spection or  proper  drawings.  It  is  sufficient  to  say,  however, 
that  it  consists  in  inclosing  a  certain  mass  of  air  in  such  a 
way  that  its  volume  is  not  influenced  by  changes  of  tem- 
perature, but  is  affected  directly  by  the  changes  in  atmos- 
pheric pressure.  This  new  form  of  barometer  is  very  com- 
pact and  portable ;  it  can  be  constructed  of  various  sizes,  so 
that  its  sensitiveness  may  be  made  as  great  as  desirable. — 
1(7,1873,128.  

DESCRIPTIVE    METEOROLOGY. 

M.  Balard,  the  director  of  the  National  Observatory  at 
Algiei-s,  has  presented  to  the  French  Academy  of  Sciences  a 
system  of  registering  the  barometer,  thermometer,  and  other 
meteorological  elements,  to  which  he  gives  the  name  of  de- 
scriptive meteorology.  The  point  to  which  he  draws  special 
attention  is  the  manner  of  representing  in  a  graphic  table 
the  hourly  quantity  of  blue  sky  and  of  cloudiness.     He  di- 
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vides  the  heavens  into  ten  equal  portions,  zero  representing 
an  entire  absence  of  clouds,  and  ten  a  completely  cloudy  sky. 
By  a  system  of  tints  he  represents  the  various  classes  of 
clouds,  a  white  tint  representing  cirinis,  a  gray  tint  the  cumu- 
lus, and  a  neutral  tint  the  nimbus.  It  follows  from  this  com* 
bination  that,  by  a  simple  inspection  of  the  tables,  one  can 
see  how  the  cloudy  periods  succeed  each  other.  By  compar- 
ing these  various  changes  in  the  appearance  of  the  heavens 
with  the  oscillations  of  the  barometer,  thermometer,  anemom- 
eter, etc.,  one  easily  comprehends  the  relations  and  connec- 
tions which  exist  between  these  various  elements.  The 
volume  of  observations  that  M.  Balard  has  represented  in 
this  descriptive  manner  embraces  the  past  twelve  years,  al- 
though he  states  that  it  is  now  thirty  years  since  he  resolved 
to  accumulate  with  order  and  method  all  the  data  that  could 
serve  as  the  base  of  a  very  extended  work  which  he  has  un- 
dertaken on  the  movements  of  the  atmosphere. — 6^,  1873, 
685.  

THE  METEOROLOGY  OF  THE  DOLDRUMS, 

The  Meteorological  Office  at  London  has  just  published  a 
long-expected  contribution  to  the  meteorology  of  the  Atlantic 
Ocean.  For  nearly  twenty  years  the  captains  of  a  number 
of  the  principal  lines  that  navigate  these  waters  have  kept 
for  the  office  quite  accurate  and  minute  notices  of  the  weather, 
temperature  of  the  sea,  currents,  etc.  These  have  been  plot- 
ted by  Captain  Toynbee  upon  large  charts ;  and  the  recent 
publication  to  which  we  allude  consists  in  the  reproduction, 
on  a  sufficiently  large  scale,  of  these  charts  (one  for  each 
month  of  the  year),  for  that  section  of  the  Atlantic  Ocean 
that  is  bounded  by  the  equator  and  10^  north  latitude,  and 
by  the  meridians  20°  and  30°  west.  This  square  has  been 
selected  as  one  through  which  most  vessels  pass  in  crossing 
the  equator,  and  one  which  is  of  great  importance  in  a  mete- 
orological point  of  view. 

These  charts  will  be  followed  by  others,  giving  a  complete 
study  of  the  region  of  equatorial  calms,  or  "  the  doldrums." 
This  region  consists  of  a  narrow  belt,  from  one  to  three 
hundred  miles  wide,  crossing  the  Atlantic  Ocean  parallel  to 
the  equator,  which  slowly  moves  northward  in  our  summer, 
and  southward  in  our  winter,  following  the  changing  decli- 
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nation  of  the  sun.  The  belt  of  doldrums,  therefore,  passes 
twice  a  year  through  the  square  considered  in  Captain  Toyn*- 
bee's  charts — once  in  its  northward  and  again  in  its  south- 
ward journey.  The  series  of  monthly  charts  now  issued  gives 
all  the  information  that  has  been  obtained  for  this  section  of 
the  ocean,  which  is  graphically  shown  on  the  maps,  i-epre- 
sentiug  by  figures  and  arrows  the  mean  temperature  and 
pressure  of  the  air,  and  the  temperature  and  currents  of  the 
sea  for  each  square  of  2°,  thus  dividing  the  whole  section 
into  twenty-five  subdivisions. 

In  his  general  conclusions,  Captain  Toynbie^e  says  that  he 
finds  that  the  sun  creates  a  low  barometric  pressure  in  the 
doldrums,  and  that  the  area  of  high  pressure  in  either  hem" 
isphere  which  is  most  convenient,  and  has  not  heated  land  in 
the  way,  supplies  the  air  demanded  by  the  deficiency  within 
the  doldrums.  These  ai*eas  of  high  pressui'e  are  shown  on 
Iluchan's  charts  to  exist  in  the  !N^orth  Atlantic  Ocean  in  the 
bummer-tirae,  and  in  the  South  Atlantic  in  the  winter-time. 
We  find  that  during  the  northern  winters  and  spring  more 
upper  clouds  are  seen  moving  to  the  northward,  and  revereed 
during  the  northern  summer  season.  The  highest  pressure 
within  the  squares  under  consideration  takes  place  in  July, 
and  it  is  after  this  that  the  winter  hurricanes  commence. 
We  have  at  that  time  high  pressure  on  the  north  and  south 
sides  of  the  doldrums. 

The  barometric  gradients  are  in  this  section  much  weaker 
for  a  given  velocity  of  the  wind  than  in  the  neighborhood 
of  the  British  Islands.  The  currents  of  the  suiface  of  the 
ocean,  running  from  the  doldrums,  flow  to  the  eastward,  and 
not  to  the  southeast  or  northeast,  which  is  explaii>ed  by  Cap- 
tain Toynbee  as  the  effect  of  a  secondary  action  of  the  Gulf 
of  Guinea.  The, sea  is  always  warmer  by  about  1°  Fahi*. 
than  the  air  above  it — a  fact  also  noticed  in  the  South  Atlan- 
tic Ocean  off  the  -coast  of  South  America. —  Viertelj,  d,  Astron. 
Ges€lk.,lSlS.  

THE   MOVEMENT   OF   WAVES   IN  THE    OCEANS   AND   HAEBOBS. 

A  work  of  great  importance,  on  the  movement  of  the 
waves  of  the  ocean,  has  been  published  in  Italy  during  the 
year  1872,  and  is  very  highly  spoken  of  in  the  French  Naval 
JReview.    The  author,  Captain  Cialdi,  of  the  Pontifical  navy, 
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bas  favored  the  world  with  a  careful  Bummary  of  the  princi- 
pal points  of  his  profound  mathematical  work  of  seven  hun- 
dred octavo  pages,  the  result  of  twenty-five  years'  study  and 
practical  experience  of  this  subject,  from  which  we  make  the 
Ibllowing  extracts:  Cialdi  has  sought,. with  apparent  suc- 
cess, to  apply  his  results,  which  are  indeed  generalizations 
from  long  experience  and  accurate  observation,  to  the  benefit 
of  harbors  and  rivers,  etc. ;  in  the  words  of  Scott  Russell^  "  to 
force  the  waves,  those  dangerous  enemies,  to  become  our 
sturdy  slaves."  The  practical  application  of  his  views  is 
now  being  carried  into  execution  in  the  mouth  of  the  Izauro, 
and.  he  hopes  also  to  improve  Port  Said. 

The  author  gives  first  a  brief  but  quite  thorough  review  of 
the  works  of  Italian  philosophers,  beginning  with  Leonardo 
da  Vinci,  and  passes  then  to  English,  Spanish,  and  German 
writers  on  this  subject.  He  criticises  justly  all  the  numer- 
ous analytical  works  on  this  branch,  because  authors  have, 
by  the  insufiiciency  of  mathematical  analysis,  been  obliged  to 
deny  the  movement  of  transportation  within  a  wave,  which 
action  is  shown  by  observation  to  be  a  highly  important  com- 
ponent of  wave  motion ;  and  he  finds  that  this  has  been  prop- 
eiiy  considered  only  in  the  works  of  Leonardo  da  Vinci.  Ci- 
aldi next  gives  his  own  studies  of  the  question  of  the  move- 
ment of  the  molecules  of  undulating  waves,  and  the  effect  of 
wind  on  waves,  both  in  the  deep  sea  and  near  the  shore.  In 
the  third  section  of  his  work  he  collects  all  the  measurements 
that  have  been  made  of  the  dimensions  and  movements  of 
waves,  both  on  the  ocean  and  in  the  Mediterranean  Sea.  He 
aliso  examines  minutely  the  question  of  the  '^  breaking  "  of 
the  waves,  and  finds  that  the  causes  of  this  phenomenon  may 
lie  at  a  depth  of  six  hundred  feet  in  the  deep  ocean,  and  at  a 
depth  of  one  hundred  and  fifty  feet  in  the  Mediterranean.  It 
follows  from  these  considerations  that  sand  is  elevated  from 
these  same  depths  by  the  action  of  waves  during  storms. 
Cialdi  then  analyzes  the  details  of  the  destructive  work  of  the 
wave,  influence  even  at  great  depths,  as  shown  in  many  per- 
manent sea  works,  and  especially  in  the  breaking  up  of  the 
frigate  Tltus^  sunk  near  Cape  Frio,  and  likewise  in  the  expe- 
rience.of  thos^  using  diving-bells,  which  can  not  be  employ- 
ed with  safety  in  stormy  weather  at  a  less  depth  than  sixty 
feet.    He  also  examines  the  subject  of  wavies  without  an  ac- 
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companying  wind,  and  the  very  carious  case  of  waves  at  a 
great  depth  without  any  visible  disturbance  at  the  surface. 
One  of  the  many  points  to  which  he  directs  attention  is  the 
decided  development  of  heat  accompanying  the  undulatory 
motion  of  the  sea ;  and,  again,  he  gives  the  result  of  his  own 
experiments  on  the  color  of  the  sea,  showing  that  the  want 
of  transparency  of  the  water  on  the  Agulhas  Bank  is  due  to 
the  disturbance  at  a  depth  of  two  hundred*feet  caused  by  the 
waves  of  the  surface.  The  fourth  section  of  Cialdi's  work 
deals  with  the  defective  methods  used  in  determining  the  ex- 
istence of  ocean  currents,  especially  the  use  of  the  log  line 
and  float,  and  gives  with  great  detail  the  discussion  of  the 
phenomena  attending  waves  of  transportation.  He  con- 
cludes that  a  proper  correction  for  the  transportation  of  the 
log  by  the  surface  action  of  the  waves  would  cause  to  disap- 
pear from  our  maps  a  vast  number  of  the  secondary  ocean 
currents  that  to-day  ornament  the  nautical  charts. 

Finally,  Cialdi  examines  numerous  questions  in  practical 
hydraulics ;  and  in  the  marine  constructions  that  are  now 
going  on  under  his  direction,  the  experienced  French  engi- 
neers who  are  working  with  him  express  themselves  as  con- 
vinced that  the  solutions  he  proposes  seem  to  be  the  only 
practicable  ones  that  promise  to  secure  a  permanent  triumph 
over  the  obstacles  that  have  hitherto  presented  themselves 
in  works  of  this  class. 

The  principle  of  Leonardo  da  Vinci,  which  Cialdi  says  he 
has  made  his  motto,  is  so  often  neglected  by  deductive  phi- 
losophers, while  it  is  so  important  to  the  advance  of  science, 
that  it  is  worthy  of  being  repeated  here.  "  We  ought,"  he 
says, "  to  begin  with  experience,  and  by  its  means  discover 
the  truth.  This  is  the  motto  to  be  followed  in  investigating 
the  phenomena  of  nature."  —  Revue  Maritime  et  Colonidky 
1873, 96.  

A  NEW  DBTBRMINATION   OF  THE   EABTH^S  DE^fSFTY. 

The  determination  of  the  mean  density  of  the  earth  has 
been  the  subject  of  several  long  series  of  observations  since 
the  time  of  Sir  Isaac  Newton,  among  which  we  may  mention 
Maskelyne's  determination  by  measuring  the  attraction  ex- 
erted on  a  pendulum  by  the  neighboring  mountain  Schehal- 
lien.    Maskelyne's  computations  gave  the  eaith  a  density 
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four  and  one-half  times  that  of  water.  Colonel  James  has 
hj  a  similar  method  deduced  5.316,  and  Airy  finds  6.565. 
Cavendish,  by  measuring  the  attraction  of  a  large  mass  of 
lead  for  a  small  ball,  obtained  5.48 ;  Reich,  by  a  similar  meth- 
od, obtained  respectively  5.44,  5.49, 6.58.  Baily's  result  was 
5.67,  and  was  obtained  by  the  same  method  with  great  care 
and  labor.  'None  of  these  results  seem  to  be  so  accurate  as 
that  just  published  by  Messrs.  Cornu  and  Bailee,  who  have 
also  recalculated  the  observations  of  their  predecessors,  and 
explained  away  some  of  their  discordances.  Their  own  ap- 
paratus was  not  different  in  principle  from  that  of  Cavendish, 
Reich,  and  Baily,  but  was  a  great  improvement  upon  these 
in  employing  balls  of  lead  instead  of  quantities  of  mercury, 
thus  enabling  them  to  reduce  the  length  of  the  arm  of  the 
torsion  balance.  They  also  eliminated  the  influence  of  any 
electricity  that  might  be  present  by  constructing  the  entire 
apparatus  of  metal.  The  method  adopted  by  them  of  re- 
versing the  attraction  of  the  sphere  of  mercury  was  pecul- 
iarly ingenious  and  advantageous,  and  consisted  in  connect- 
ing an  empty  glass  globe  on  one  side  of  the  table  with  the 
filled  glass  globe  on  the  other  side  by  means  of  a  tube 
through  which  the  mercury  could  be  made  to  flow  easily  from 
one  globe  to  the  other,  and  they  also  introduced  the  electro- 
chronographic  method  of  registration.  The  result  that  they 
announce  is  for  the  mean  density  of  the  earth  either  6.56  or 
5.50,  the  former  probably  being  nearer  the  truth.  They  also 
correct  Baily's  computations  for  the  attraction  of  the  lever, 
which  he  had  himself  not  properly  appreciated,  and  had  then 
deduced  from  his  observations  5.55  as^  the  result  of  his  own 
experiments.  GFiving  a  greater  weight  to  the  recent  observa- 
tions of  Cornu,  we  may  deduce  from  these  and  Baily's  results 
the  figure  5.56  as  representing  very  nearly  the  true  mean 
density  of  the  earth. — 6  i?,  1873,  954. 

THE   ANTI-aULF-STBEAM   IN  THE   WEST  INDIES. 

In  a  recent  letter  of  the  English  consul-general  at  Havana, 
attention  is  called  to  the  remarkable  destruction  of  vessels 
during  the  months  of  September  to  December,  1872,  along 
the  northern  coast  of  Cuba.  Although  there  is  a  tendency 
to  unduly  attribute  the  loss  of  vessels  to  unknown  cur- 
i*ehts  and  to  other  mysterious  causes,  yet  the  consul-general 
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concludes,  from  the  consistent  independent  testimony  of  nu- 
merous commanders,  that  there  is  every  reason  to  believe 
that  there  has  existed  in  most  recent  times,  between  the  Cu- 
ban coast  and  the  main  Gulf  Stream  moving  eastward,  a 
counter-current,  hitherto  but  imperfectly  recognized,  and  not 
mentioned  in  sailing  dii^ections  and  charts.  To  the  unusual 
strength  of  this  countei*-current  he  attributes  the  recent  loss 
of  vessels,  and  suggests  that  it  certainly  demands  the  study 
of  hydrographers.  The  effect  of  this  anti-Gulf-Stream  is  to 
push  the  axis  of  the  main  stream  to  the  north  and  northwest, 
closer  to  the  Floiida  coast.  Its  existence  is  explained  by 
the  increasing  volume  of  the  north  branch  of  the  equatorial 
stream  as  it  flows  between  the  Bahamas  and  Cuba ;  the  con- 
flict of  these  two  streams  explains  the  very  contradictory  ac- 
counts of  various  captains  and  others,  who  have  at  different 
times  reported  sometimes  strong  southern  and  western  cur- 
rents, but  ofttimes  none  at  all,  or  even  easterly  ones. 

COLD  CUBEENT   OFF  THE   COAST   OF  BBAZIJU 

The  recent  operations  of  the  Challenger^  according  to  the 
London  Athenoeum^  seem  to  indicate  that  the  inhabitants  of 
the  deep  water  exist  without  any  regard  to  geographical 
boundaries,  while  near  the  surface  the  distribution  is  resfu- 
lated  by  the  temperature  of  the  sea.  A  deep-water  cold  cur- 
rent of  only  32.5°  Fahr.  was  discovered  running  to  the  north- 
ward, along  the  Brazilian  coast.  No  soundings  exceeding 
2500  fathoms  were  obtained  north  of  the  equator,  between 
South  America  and  Africa.  The  GhaUenger  sailed  for  the 
Cape  of  Good  Hope  September  25. — 15  -4,  October  25, 1873, 
531. 

"the   WINDS   OF  THE   GLQBB/' 

The  publication  of  the  extensive  work,  under  the  above 
title,  that  has  for  the  past  ten  years  been  in  coiii'se  of  prepa- 
ration by  Professor  Coffin,  will  not  be  delayed  by  the  un- 
timely death  of  the  lamented  meteorologist.  The  prepara- 
tion of  the  numerical  tables  will  be  completed  by  the  son 
and  successor  of  Professor  Coffin,  under  the  supervision  of 
the  secretary  of  the  Smithsonian  Institution.  The  editing  of 
the  work  will  be  supervised  by  Dr.  A.  Wojeikoff,  of  St.  Peters- 
burg, who  will  also  contribute  such  portions  of  the  text  as 
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may  seem  to  be  needed.  Dr.  WojeikofF's  present  visit  to 
this  country  promises  thus  to  be  turned  to  good  advantage, 
and  his  extensive  acquaintance  with  the  meteorology  of  the 
Russian  dominions  insures  that  the  winds  of  that  country 
will  be  very  fully  represented  in  the  forthcoming  work. 

.    STOKM  CHABTS   OF  THE  ATLANTIC   OCEAN". 

The  Meteorological  Office  at  London  has  published  a  series 
of  charts  and  abstracts  of  the  logs  of  about  thirty  vessels, 
showing  the  weather  prevailing  for  the  eleven  days  ending 
February  8, 1870.  This  is  "  a  first  attempt  at  the  style  of 
work  which  is  needed  to  connect  the  excellent  observations 
now  being  taken  in  America  with  those  of  Europe."  These 
charts  show  that  during  these  eleven  days  five  rotatory 
storms  developed  on  the  American  coast,  and  moved  north* 
eastward  to  points  north  of  the  British  Islands,  bringing, 
of  course,  almost  continuous  southwest  M'inds  and  warm 
weather  to  the  latter. 

ON   SOLAR  SPOTS  AND  PEBIODICAL  RAIN-FALL, 

The  remarkable  paper  of  Mr.  Lockyer,  in  which  he  an- 
nounced that  the  chief  feature  of  the  meteorology  of  the 
future  should  be  to  seek  for  meteorological  cycles,  such  as 
the  eleven-year  sun-spot  period,  and  in  which  he  shows  the 
existence  of  an  eleven-year  cycle  in  the  cyclones  of  the  In- 
dian Ocean,  has  called  forth  excellent  responses  from  various 
meteorologists,  who  are  disposed  to  be  more  cautious  in  their 
reasonings  than  Mr.  Lockyer  seems  to  have  been.  The  emi- 
nent Austrian  meteorologist,  Jelinek,  following  the  laborious 
methods  of  the  true  inductive  philosopher,  has  compared  a 
long  series  of  observations  of  rain-fall  with  the  corresponding 
observations  of  solar  spots.  His  conclusion  is  that  while  cer- 
tain few  localities  show  an  agreement  between  the  years  of 
maximum  rain-fall  and  of  greatest  number  of  spots,  yet  the 
majority  do  not  do  so.  If,  however,  each  epoch  of  maximum 
or  of  minimum  be  counted  separately,  he  finds  for  European 
stations  fifty-two  cases  favorable  and  forty-two  unfavorable 
to  the  hypothesis  that  there  is  a  connection  between  the  two 
classes  of  phenomena.  Jelinek  concludes,  very  much  as  Lock- 
yer and  Symons  seem  to  have  done,  that  the  southeiii  hem- 
isphere may  possibly  be  specially  favorable  to  the  solar-spot 
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inflaence — a  supposition  that  derives  some  support  from  the 
fact  that  oceanic  surface  predominates  in  that  hemisphere, 
and  that  it  is  more  directly  exposed  to  the  solar  rays  when 
the  earth  is  in  perihelion. — Zeitach.  fUr  Meteorologie^  Mcerchj 
1873.  

MBTEOEOLOGY  AND  BALLOONING. 

A  short  balloon  voyage  was  recently  made  by  the  well- 
known  meteorologist  Tissandier,  who  remarks  that  the  most 
noticeable  feature  of  the  ascension,  which  was  made  on  the 
4th  of  October,  is  the  route  followed  by  the  balloon  under 
the  influence  of  two  superposed  cun'ents.  At  the  moment 
of  the  ascension,  about  noon,  the  lower  current  carried  the 
balloon  in  the  direction  east-southeast,  while,  at  the  altitude 
of  2100  feet,  the  upper  current  earned  it  toward  the  north- 
east. The  actual  curve  described  in  space  was,  therefore,  of 
a  complicated  nature  until  the  balloon  had  risen  into  the  up- 
per regions  of  the  air.  It  then  took  a  northeasterly  course ; 
but,  on  beginning  to  descend,  again  came  at  once  into  the  in- 
fluence of  the  lower  current,  and,  although  it  had  traveled 
about  sixty  miles  in  the  course  of  two  hours,  yet  it  might 
have  been  possible  to  have  returned  by  means  of  the  lower 
current,  directly  to  the  place  of  starting.  At  the  maximum 
altitude  reached  during  the  ascension,  which  was  about  8000 
feet,  the  balloon  was  plunged  into  the  midst  of  a  bank  of 
heavy  cumulus  clouds.  These  clouds  were  overshadowed  by 
a  still  higher  stratum  of  cumulo-nimbus,  about  12,000  feet 
above  the  earth's  surface.  Through  the  apertures  in  these 
clouds,  blue  sky  could  be  perceived  beyond,  and  M.  Henry, 
who  accompanied  Tissandier,  observed  that  the  polarization 
of  the  atmosphere  in  these  blue  regions  was  far  feebler  than 
at  the  surface  of  the  earth.  As  has  been  so  frequently  the 
case  in  the  French  ascensions,  they  have  not  failed  to  perceive 
the  shadow  of  the  balloon  thrown  upon  the  earth,  and  fre- 
quently surrounded  by  an  immense  aureole,  or  halo,  of  a  yel- 
low color.— 6  jB,  1873,  839. 
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becquebel's  electbo-capillaby  pile. 

At  a  late  meeting  of  the  Paris  Academy,  Becqnerel  de- 
scribed a  novel  galvanic  battery,  or  electro-capillary  pile,  as 
he  terms  it.  The  action  of  the  porous  diaphragms  used  in 
many  galvanic  batteries  has  been  carefully  studied  by  him 
since  his  invention  thereof  in  1829,  and  he  states  that  in  them, 
as  in  his  new  battery,  the  principle  is  the  same — i,  e.,  the 
property  possessed  by  liquids  adhering  to  the  surface  of  sol- 
ids in  capillaiy  tubes  or  spaces  of  conducting  electricity  like 
a  metal  or  solid  conductor  at  the  same  time  that  the  liquids 
are  decomposed.  It  results  from  this  that  when  two  solu- 
tions of  proper  chemicals  are  in  contact  in  a  capillary  tube, 
there  is  produced  an  electric  current  along  its  length  in  a 
direction  the  inverse  of  what  would  take  place  if  the  space 
were  not  capillary. — 6  ^,  1873,  245. 

TELEGBAPH   LINE  TO   AUSTBALIA. 

It  is  perhaps  not  generally  realized  that  Melbourne,  Aus- 
tralia, is  now  in  telegraphic  communication  with  London, 
and,  of  course,  with  the  rest  of  the  world.  The  route  taken 
by  the  Australian  portion  of  the  line  of  telegraph  is  from 
Port  Darwin,  on  the  northwest  coast,  overland  to  Port  Au- 
gusta, eighteen  hundred  miles  in  a  south-southeast  direction. 
This  long  line  leads  through  a  hitherto  unknown  territory, 
no  one  having  ever  passed  over  the  whole  route  until  the 
construction  companies  pushed  their  way  ahead,  and,  of 
course,  every  thing  needed  had  to  be  transported  by  camels 
and  other  teams.  Two  years  were  occupied  in  building  the 
line  through  this  region,  and  it  was  finished  in  October,  1872. 
From  Port  Darwin  a  submarine  cable  extends  to  the  south- 
east end  of  Java,  the  land  lines  of  the  Dutch  government 
connecting  this  point  with  Batavia.  From  the  latter  city 
another  cable  stretches  to  Singapore,  whence  again  a  cable 
is  laid  to  Madras.  These  cables  are  all  owned,  and  were 
laid,  by  the  Telegraph  Construction  and  Maintenance  Com- 
pany, of  England.^0('€a7i  Highways,  January,  1873. 
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SPONTANEOUS   KLECTEIC   CUERENTS. 

The  studies  of  Count  du  Moneel  upon  the  electric  currents 
found  on  telegraph  lines  will  go  far  toward  explaining  the 
origin  of  the  so-called  "ground  currents."  He  states  that  he 
finds  strong  currents  on  a  line  of  wire  having  one  end  hang- 
ing free  in  the  air,  and  that  these  vary  with  the  moisture  and 
the  temperature.  He  has  shown  that  they  are  not  due  to 
atmospheric  electricity,  because  they  never  exist  when  the 
line  is  perfectly  well  insulated;  and  on  such  a  line  only  a 
thunder-storm  has  any  effect.  Du  Moneel  considers  the  ob- 
served electricity  to  originate  in  couples  formed  by  the  sus- 
pended wire  on  the  one  hand,  and  the  earth  plate  on  the  other, 
the  earth  itself  and  the  telegraph  poles  forming  the  moist  in- 
termediate medium.  He  explains  why  the  observed  currents 
are,  in  fine,  clear  weathei*,  positive  during  the  day  and  nega- 
tive during  the  night,  but  the  reverse  in  rainy  weather;  and 
he  elucidates  the  phenomena  observed  by  Matteucci  in  a  se- 
ries of  very  careful  experiments  made  on  the  plains  of  Lom- 
bard y. — Telegrapher^  1873,  49. 


A   NEW   RELATION    BETWEEN  ELECTRICITY   AND   HEAT. 

Dr.  Guthrie,  in  a  paper  read  before  the  Royal  Society  of 
London,  gives  the  result  of  his  study  of  a  new  and  possibly 
important  relation  between  electricity  and  heat.  He  finds 
that  when  an  electrified  insulated  body  is  presented  to  a 
heated  body  (especially  when  the  latter  is  in  communication 
with  the  earth),  the  latter  has  the  power  of  completely  dis^ 
charging  the  former  of  its  electricity.  The  discharging  power 
of  a  heated  body  diminishes  with  distance  and  increases  with 
its  temperature,  and  specially  depends  upon  the  heat  rays  of 
high  intensity.  The  discharging  power  of  a  small  white-hot 
platinum  wire  exceeds  that  of  a  large  cannon-ball  heated  to 
the  temperature  of  boiling  water.  This  power  does  not  de- 
pend upon  the  temperature  of  the  electrified  body.  Negative 
electricity  is  always  discharged  more  easily  than  positive, 
but  the  difference  in  this  respect  diminishes  (with  certain  va- 
riations) as  the  temperature  increases.  Similar  effects  are 
obtained  whether  we  use  galvanic  or  static  electricity.  As 
hot  iron  discharges  electricity  most  easily,  so,  on  the  other 
hand,  a  ball  of  white-hot  iron  refuses  to  be  charged.    As  the 
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white-hot  ball  cools  it  becomes  first  possible  to  charge  it  with 
negative,  and  subsequently,  as  it  grows  cooler,  with  positive 
electricity. — 1  A^  JFebruart/^  1873. 

SENSIBILITT   OF   SELENIUM  TO  LIGHT. 

The  electrician  of  the  Telegraph  Construction  and  Main- 
tenance Company  call^  attention  to  the  extreme  sensibility 
of  selenium  to  the  influence  of  light  during  the  passage  of 
the  electric  current  through  it.  According  to  this  statement, 
if  an  electric  current  be  passed  through  a  bar  of  selenium  in 
the  dark,  and  the  bar  then  subjected  to  the  light  of  the  sun, 
or  even  that  of  a  candle,  its  conductive  power  is  immediately 
doubled,  the  efifect  ceasing,  however,  when  the  light  is  with- 
drawn. This  result  is  not  all  diminished  by  the  intervention 
of  rock-salt  or  colored  glass,  and  is  not  due  in  any  degree  to 
heat.  It  is  suggested  that  this  discovery  is  capable  of  prac- 
tical application  in  connection  with  photometric  measurement. 
—18  A,  February  21, 1873, 651. 

ANALYSIS   OF  A  FLASH   OF  LIGHTNING. 

The  duration  and  complex  character  of  flashes  of  lightning 
form  the  subject  of  a  very  iutci-esting  and  valuable  contribu- 
tion by  Professor  Rood,  of  Columbia  College.  To  a  certain 
extent  his  conclusions  had  been  anticipated  in  a  too  little 
known  work  of  Professor  Henry  on  electricity,  and  also  by 
other  observers ;  but  Professor  Rood  has,  in  other  respects, 
penetrated  further  into  the  secrets  of  this  phenomenon.  By 
means  of  a  I'apidly  revolving  disk,  Rood  has  shown  that  "  tl)e 
nature  of  the  lightning  discharge  is  more  complicated  than 
has  generally  been  supposed.  It  is  usually,  if  not  always, 
multiple  in  character,  and  the  duration  of  the  isolated  con- 
stituents varies  very  much,  ranging  from  intervals  of  time 
shorter  than  one  thousandth  of  a  second  up  to  others  at 
least  as  great  as  one  twentieth  of  a  second ;  and,  what  is  sin- 
gular, a  variety  of  this  kind  may  sometimes  be  found  in  the 
components  of  a  single  flash."  The  sparks  from  an  ordinary 
electric  machine  or  Leyden-jar  are  shown  by  Rood  to  be 
much  shorter  and  far  more  nearly  instantaneous,  and  he  failed 
in  several  attempts  to  artificially  reproduce  the  longer  dis- 
charges of  the  lightning  flash  by  passing  sparks  through  wa- 
tery vapor  or  spray.     According  to  the  analysis  by  Dr.  Vo- 
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gel  of  the  spectrum  of  the  lightning  discharge,  quoted  by 
Professor  Rood,  some  flashes  give  spectra  of  bright  lines  on 
a  dark  background,  while  others  give  bright  lines  on  a  less 
bright  continuous  spectrum  as  a  background,  and,  finally, 
some  give  a  continuous  spectrum  destitute  of  lines.  Rood 
thinks  it  probable  that  the  continuous  spectrum  corresponds 
to  the  prolonged  constituents  of  the  flash,  and  that  the  nor- 
mal spectra  of  bright  lines  on  a  dark  ground  were  produced 
by  flashes  more  nearly  instantaneous. — 4  2>,  March^  1873. 

APPARATUS   FOR   OBSERVING  MINUTE   INTERVALS   OF  TIME. 

The  simple  apparatus  used  by  Professor  Rood  in  measuring 
the  duration  of  a  flash  of  lightning  is  described  by  him  in  a 
recent  communication,  and  he  expresses  the  hope  thnt  othei*s 
may  be  induced  to  make  use  of  something  similar,  in  order 
to  add  to  our  knowledge  of  this  subject.  Rood  finds  it  difli- 
cult  to  observe  figures  painted  on  a  revolving  oj)aqno  disk, 
and  considers  it  advisable  to  use  a  black  or  gray  opaque  disk 
about  four  inches  in  diameter,  having  an  open  sector  or  square 
Itole  cut  through  it.  For  flashes  of  medium  duration  he  uses 
a  square  of  from  one  quarter  to  one  half  inch,  and  even  larger. 
For  examining  the  multiple  character  of  the  flashes,  he  prefers 
a  long,  narrow  sector  of  one  or  two  degrees.  For  i)ortability, 
a  spring  rotation  apparatus  is  used,  being  so  constructed  as 
to  admit  of  giving  the  disk  from  twenty  to  thirty  revolutions 
per  second,  according  to  the  observer's  desire,  and  an  index 
should  show  to  what  extent  the  clock-work  is  run  down  at 
the  moment  of  the  observation  of  the  flash,  so  that  the  rate 
of  rotation  of  the  disk  can  be  determined.  Besides  this  port- 
able instrument,  another,  a  fixed  one,  is  described  by  him  as 
calculated  to  give  admirable  results. — 4  7>,  March,  1 873. 


NEW   DETERMINATION   OF  THE   VELOCITY    OF  LIGHT. 

A  new  experimental  determination  of  the  velocity  of  light 
has  just  been  eflected  by  Mr.  Cornu,  of  Paris.  The  method 
was  that  of  Fizeau,  in  which  a  ray  of  light  is  sent  to  a  tele- 
scope at  a  distance  of  several  miles,  where  it  is  reflected  from 
a  mirror  so  that  it  returns  directly  to  the  observer.  The  ob- 
server is  supplied  with  a  telescope,  alongside  of  which  a 
toothed  wheel  revolves  in  such  a  way  that  the  teeth  pass  di- 
rectly across  the  focus  of  the  telescope.     The  observer  can 
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then  see  the  distant  telescope  by  looking  at  the  teeth  of  the 
wheel,  which  will  be  close  to  his  eye;  and,  when  the  wheel 
is  turned,  every  time  a  tooth  passes  it  shuts  off  both  the  view 
of  the  distant  telescope  and  the  passage  of  the  light  from  the 
first  telescope.  A  series  of  flashes  are  thus  sent,  which  on 
their  return  to  the  observer  are  either  cut  off  by  a  tooth  of 
the  wheel  or  admitted  between  the  teeth,  according  to  the 
movement  of  the  wheel  while  the  light  was  going  and  coming. 

In  Cornu's  experiments  the  second  telescope  was  at  a  dis- 
tance of  10,310  meters,  or  about  six  miles  and  a  half.  By 
giving  the  toothed  wheel  a  velocity  of  800  turns  a  second, 
six  teeth  would  pass  the  focus  of  the  telescope  while  the  light 
was  going  and  coming,  and  the  flash  would  be  caught  by  the 
seventh  tooth.  The  mean  result  of  more  than  Ave  hundred 
trials  gave  a  velocity  of  298,400  kilometers,  or  185,396  miles, 
per  second — a  result  only  400  kilometers  greater  than  that 
of  Foucault  with  the  revolving  mirror. 

Mr.  Cornu's  paper  was  referred  to  the  French  commission 
on  the  transit  of  Venus,  and  we  hope  our  American  commis- 
sion may  be  able  to  make  a  similar  deteimination  with  im- 
proved apparatus.  

BECSNT  DISCOYEBIES  IN   ACOUSTICS. 

In  the  March  number  of  the  American  Journal  of  Science, 
Dr.  A.  M.  Mayer  published  his  fourth  paper  of  onginal  inves- 
tigations in  acoustics.  The  flrst  paper  of  this  series  describes 
simple  and  effective  experiments  with  tuning-forks,  showing 
when  a  sounding  body  is  moved  the  motion  shortens  the  so- 
norous waves  in  these  portions  of  the  air  toward  which  the 
sounding  body  moves,  and  lengthens  the  waves  in  those  por- 
tions of  the  air  from  which  it  recedes. 

This  result,  first  indicated  by  Doppler  in  1841,  Professor 
Mayer  makes  evident  as  follows :  If  two  forks  are  in  unison, 
and  one  of  them  is  sounded,  while  the  other,  placed  at  a  dis- 
tance, has  touching  one  of  its  prongs  a  suspended  ball  of  var- 
nished cork,  then  the  vibrations  of  the  sounding  fork  will  be 
communicated  through  the  air  to  the  other  fork,  and,  having 
been  thus  set  in  vibration,  it  will  project  from  its  prong  the 
suspended. ball.  Kow  if  the  prongs  of  the  sounding  fork  are 
weighted,  its  vibrations  will  be  slower,  and  therefore  the  waves 
which  it  produces  in  the  surrounding  air  are  longer  than  they 

F2 
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were  in  the  first  experiment,  and  not  being  in  time  with  the 
vibrations  of  the  other  fork,  the  latter  is  not  affected  by  them, 
and  the  cork  ball  remains  at  rest.  But  if  we  now  move  the 
weighted  fork  toward  the  other  with  the  proper  velocity., 
then  these  longer  waves  will  be  shortened,  and  will  equal 
those  given  by  the  stationary  fork,  which  now  enters  into 
vibration  and  projects  the  cork  ball.  The  same  results  are  ob- 
tained when  a  fork  which  gives  too  many  vibrations,  and  there- 
fore wave  lengths,  is  moved  away  from  the  stationary  fork. 

These  experiments  are  easily  repeated,  and  can  be  shown 
to  a  large  audience  by  projecting  on  a  screen  by  means  of  a 
lantern  the  magnified  images  of  the  fork  and  its  suspended 
ball.  The  experiments  beautifully  illustrate  the  well-known 
method  of  determining  the  motions  of  the  heavenly  bodies 
from  an  examination  of  the  displacement  of  the  fixed  lines  in 
their  specti*a. 

In  the  second  paper,  Professor  Mayer  gives  his  discovery 
of  a  method  of  detecting  the  phases  of  vibration  in  the  air 
surrounding  a  sounding  body,  and  thereby  measuring  directly 
in  the  air  the  lengths  of  its  waves,  and  exploring  thefonn  of 
its  wave  surface.  To  detect  the  direction  of  the  swinging 
particles  of  air,  and  to  describe  around  a  sounding  body  the 
form  of  its  wave  surface,  at  first  seems  beyond  the  reach  of 
experiment,  and  it  was  first  accomplished  by  the  physicist  in 
the  following  manner:  An  organ-pipe  has  a  hole  cut  in  its 
side;  this  hole  is  then  covered  with  a  delicate  membrane; 
over  this  membrane  is  placed  a  small  wooden  cup.  A  gum 
tube  leads,  into  this  cup  a  current  of  gas,  which  flows  out  by 
another  tube,  teiininated  by  a  small  gas  jet.  When  the  or* 
gan-pipe  sounds,  this  gas  flame  will  jump  up  and  down  as 
the  membrane  closing  the  mouth  of  the  cup  vibrates  outward 
and  inward.  If  we  now  view  this  vibratinff  flame  in  a  re- 
volving  mirror,  it  will  appear  as  a  band  of  light,  with  its 
upper  border  cut  into  teeth  like  those  of  a  mill-saw,  each 
tooth  corresponding  to  an  upward  jump  of  the  flame,  and 
each  space  between  two  contiguous  teeth  corresponding  to 
a  downward  jump  of  the  flame.  This  method  of  observing 
the  vibrations  of  air  in  an  organ-pipe  is  due  to  Konig,  of  Paris. 

If  we  then  take  a  hollow  sphere  of  brass  of  the  proper  size, 
with  a  circular  opening  in  one  side,  and  with  a  small  tubular 
opening  in  the  opposite  side  (known  as  a  Helmholtz  resonator). 


C.  GENERAL  PHYSICS.  131 

and  attach  to  the  latter  a  gam  tube  leading  to  another  mem- 
brane and  box,  whose  gas  jet  is  placed  exactly  below  the  jet  of 
the  organ-pipe,  and  hold  the  opening  of  this  sphere  near  the 
pipe,  we  will  see  in  the  revolving  mirror  two  series  of  serrations, 
with  the  teeth  of  one  series  exactly  over  the  teeth  of  the  other 
series.  Now  if  we  gradually  move  the  sphere  away  from  the 
pipe,  we  will  see  the  serrations  corresponding  to  the  vibra- 
ting sphere  of  air  gradually  slide  along  those  produced  by  the 
vibrating  air  in  the  organ-pipe ;  and  when  we  have  removed 
the  sphere  to  such  a  distance  that  the  serrations  again  appear 
exactly  over  each  other,  we  will  have  moved  the  sphere  from 
its  firet  position  by  the  length  of  a  sonorous  wave  correspond- 
ing to  the  note  given  by  the  pipe.  Furthermore,  if  when  the 
sphere  is  placed  at  any  distance  from  the  pipe,  so  that  the 
serrations  of  one  flame  are  exactly  over  those  of  the  other, 
we  move  the  sphere  around  the  pipe  in  all  directions,  so  that 
in  every  position  the  serrations  remain  stationary,  then  we 
will  have  described  in  space  the  wave  surface  of  the  vibratmg 
air;  for  from  all  pai'ts  of  that  surface  described  by  the  mouth 
of  the  sphere  we  have  taken  into  the  sphere  the  same  phases 
of  vibration.  Professor  Mayer  thus  found  that  the  wave 
surface  of  an  open  organ-pipe  was  an  ellipsoid,  with  its  foci 
at  the  top  and  bottom  of  the  pipe. 

In  his  third  paper,  Professor  Mayer  describes  his  method 
of  measuring,  with  precision,  the  wave  lengths  of  sound  trav- 
ersing tubes  filled  with  air  or  any  gas,  and  makes  an  im- 
portant practical  application  of  this  method  in  an  invention 
which  he  designates  as  an  "  Acoustic  Pyrometer,"  which  in- 
strument consists  of  a  coil  of  tubing  formed  of  a  material  re- 
sisting very  high  heats,  placed  in  the  furnace  whose  tempera- 
ture we  would  measure. 

A  sound  is  sent  through  this  tube,  and  the  length  of  the 
sonorous  wave  corresponding  to  this  sound  is  measured  by 
means  of  the  vibrating  flames.  These  waves  will  increase  in 
length  with' the  rise  of  temperature  of  the  air  in  the  tube,  and 
these  wave  lengths  can  be  determined  with  such  great  pre- 
cision that  a  temperature  of  even  2000°  Centigrade  can  be 
measured  accurately  to  10°. 

The  subject  of  the  last  paper  of  Professor  Mayer's  acous- 
tical i*eseai'chcs  is  "  on  the  experimental  determination  of  the 
relative  intensities  of  sounds,  and  on  the  measurement  of  the 
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powers  of  various  substances  to  reflect  and  to  transmit  sono- 
rous vibrations."  The  above  measures  are  also  made  by- 
means  of  Konig's  vibrating  flames.  The  following  will  con- 
vey a  general  idea  of  the  method :  Two  of  Helmholtz's  res- 
onators, vibrating  to  the  note  given  by  the  two  bodies,  are 
placed  near  the  bodies  the  relative  intensities  of  whose  sounds 
we  would  estimate.  To  each  of  these  resonatora  is  attached 
a  gum  tube ;  these  tubes  lead  to  a  forked  tube  of  metal,  at 
the  confluence  of  whose  branches  is  placed  one  of  Konig's 
membranes  with  its  gas  jet.  One  of  these  gum  tubes  has  a 
piece  cut  out  of  it  equal  in  length  to  a  half-wave  of  the  note 
given  by  the  two  bodies,  and  this  piece  is  replaced  by  an 
equal  length  of  telescoping  tube  made  of  one  tube  of  glass 
sliding  inside  of  another.  Both  bodies  are  sounded.  The 
vibrations  proceeding  from  them  impinge  on  the  open  mouths 
of  the  resonators,  and  the  impulses  of  the  vibrating  air  in 
these  resonators  are  sent  through  the  gum  tubes  to  the  mem- 
brane. Now  by  drawing  out  or  pushing  in  the  telescope 
tube,  vibrations  in  opposite  directions  are  caused  to  reach 
the  membrane,  and  then,  iftlie  intensities  of  these  vibrations 
are  equal,  the  membrane  must  necessarily  remain  at  riest,  and 
the  flame,  viewed  in  the  revolving  mirror,  will  appear  as  a 
band  of  light  with  a  smooth  unniffled  top  border.  The  dis- 
tances of  the  resonators  from  the  sources  of  sound  are  now 
measured,  and  the  ratio  of  the  squares  of  the  distances  will 
give  the  relative  intensities  of  the  two  sounds. 

After  Professor  Mayer  had  succeeded  in  measuring  the  in- 
tensities of  the  vibrations  of  the  air  at  certain  distances  from 
the  sounding  bodies,  he  measured  the  powers  of  various  sub- 
stances to  transmit,  absorb,  and  to  reflect  sonorous  vibra- 
tions. To  accomplish  this,  he  placed  one  of  the  sounding 
bodies  in  the  focus  of  a  parabolic  reflector,  and  brought  the 
two  resonators  at  such  distances  from  their  soundinsr  bodies 
that  the  intensities  of  the  pulses  traversing  their  respective 
tubes  were  equal.  He  then  placed  in  front  of,  but  not  too 
near,  the  mouth  of  the  resonator,  in  front  of  the  reflector,  the 
plane  surface  of  the  substance  whose  transmitting  and  re- 
flecting powers  he  would  determine.  Serrations  now  ap- 
peared in  the  flame,  because  part  of  the  force  of  the  pulses 
which  previously  sounded  the  resonator  are  now  reflected 
from  the  interposed  substance.     The  resonator  which  has  not 
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the  reflecting  surface  in  front  of  it  is  now  gradually  drawn 
away  from  its  sounding  body,  and  at  each  successive  point 
of  remove  the  pulses  propagated  through  the  two  resonator 
tubes  are  brought  to  opposition  of  phase  on  reaching  the 
membrane  by  means  of  the  glass  tielesooping  tube.  Equality 
of  impulses  having  been  obtained,  we  measui*e  the  distance 
of  the  resonator  which  has  not  the  reflecting  substance  in 
front  of  it  from  the  origin  of  its  sounding  body,  and  this 
measure,  together  with  the  known  previous  distance  of  this 
resonator,  when  equality  was  attained  before  the  interposi- 
tion of  the  reflecting  surface,  gives  the  data  for  the  computa- 
tion of  the  intensity  of  the  transmitted  vibration.  This  num- 
ber subtracted  from  the  measure  of  the  intensity  when  the 
substance  was  not  before  the  resonator,  taken  as  unity,  gives 
the  reflecting  power  of  the  substance  plus  its  absorbing 
power.  

BEMABKABLE   BLBGTBICAL  PBOPEBTT   OF  GLYCEBINE. 

Professor  Waltehhofen  finds  that  when  a  card  is  coated 
with  glycerine  on  one  side,  and  points  connected  with  con- 
dnctoi*8  leading  to  the  coatings  of  a  Leyden  jar,  or  the  ter- 
minals of  a  Ruhmkorff  coil,  are  placed  in  contact  with  oppo- 
site sides,  but  not  exactly  opposite  each  other,  the  positive 
in  contact  with  the  coated  side,  the  perforation  by  the  dis- 
charge will  invariably  be  opposite  the  positive  point,  instead 
of  the  negative,  as  in  Lullin's  experiment. — 14  (7,  CCVIL, 
1873, 305.  

THE   ELECTEIC  PHENOMENA   OF   CBYSTALS. 

The  electrical  phenomena  developed  in  many  crystals  by 
heating  or  cooling  them  has  not  been  thoroughly  pursued 
since  the  early  days  of  David  Brewster  until  the  recent  in- 
vestigations of  Hankel,  of  Leipsic.  The  elaborate  researches 
of  this  eminent  physicist  have  opened  up  new  views  of  the 
subject,  and  will  undoubtedly  contribute  to  place  upon  a 
more  correct  basis  our  knowledge  of  the  relations  between 
heat,  electricity,  and  crystalline  structure.  Hankel  has  stated 
some  of  his  conclusions  very  nearly  as  follows :  "  Up  to  the 
time  of  my  researches  on  the  thermo-electric  peculiarities  of 
topaz,  we  knew  only  of  the  electric  phenomena  of  crystals 
having  electrically  polar  axes — that  is,  of  those  of  which  one 
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end  showed  positive,  the  other  negative  electricity ;  and  this 
seemed  to  be  a  physical  necessity,  so  ti^^t  it  was  concladed 
that  there  existed  the  possibility  of  thermo-electric  excita- 
tion if  the  crystal  was  hemimorphous,  and  if  pieces  of  crystals 
showed  a  thermo-electric  tension  it  was  concluded  that  the 
perfect  crystal  would  be  hemimorphous.  My  studies  upon 
many  varieties  of  crystals  show  that  this  idea  is  wholly  un- 
founded, and  rather  is  it  true  that  the  theimo-electric  excita- 
tion is  a  general  property  of  all  crystals,  at  least  those  in 
which  other  properties  render  it  not  impossible,  and  that,  if 
the  tension  were  not  too  feeble  to  be  measured  by  our  instru- 
ments, it  would  always  be  discovered." 

The  observations  of  the  distribution  of  electricity,  both  in 
the  perfect  and  in  the  broken  crystals,  force  us  to  modify 
our  former  views  as  to  the  nature  of  crystals  in  general.  Un- 
til now,  certainly  all  mineralogists  and  physicists  have  as- 
sumed that,  if  a  crystal  be  broken  or  cloven,  then  all  physical 
peculiarities,  except  the  exterior  form,  ara  to  be  found  in  the 
separate  pieces  as  in  the  original  crystal,  and  that,  therefore, 
the  pieces  are,  in  these  respects,  similar  to  each  other ;  and, 
indeed,  the  optical  and  thermal  properties  do  not  allow  us 
to  detect  any  differences  in  this  respect.  On  the  other  hand, 
the  theimo-electric  phenomena  show  that  this  view  can  not 
be  maintained  intact.  We  must  now  consider  the  crystal  as 
a  complete  individual  in  itself,  in  which,  as  in  the  organic 
individual,  the  respective  parts  do  not  resemble. each  other 
or  the  whole,  though  the  exterior  form  of  the  parts  ^ani  the 
whole  may  be  perfectly  similar. — Sachsc.  Gesellschaft^  1872. 

THE   DISSIPATION   OF   ELECTRICITY  IN   GASES. 

In  a  memoir  by  Boboulieii^  in  the  journal  of  the  Russian 
Physical  and  Chemical  Societies,  the  author  has  ably  dis- 
cussed the  question  of  the  gradual  dissipation  of  the  elec- 
tricity with  which  any  insul^^ted  conductor  may  be  cliarged. 
After  giving  in  some  detail  the  conflicting  results  arrived  at 
by  the  most  eminent  experimenters,  such  as  Coulomb,  Mat- 
teuci,  Dellmann,  Charault,  Warburg,  Riess,  Biot,  and  others, 
as  to  the  dependence  of  the  slow  dispei*sion  upon  moisture, 
pressure,  temperature,  the  nature  of  the  gas,  etc.,  Boboulieff 
then  follows  out  the  indications  given  by  the  modern  dynam- 
ical theory  of  the  constitution  of  gases.    He  shows  that  if 
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electrical  dissipation  be  due,  as  is  commonly  thought,  to  the 
successive  transfer  of  minute  quantities  of  electricity  from 
the  isolated  body  to  the  atoms  of  the  surrounding  gas,  then 
the  laws  followed  by  this  phenomenon  may  be  deduced  from 
the  general  principles  established  by  Maxwell  and  Clausius 
in  their  works  on  the  constitution  of  gases,  and  that,  accord- 
ing to  these,  we  ought  to  have  the  Ibllowing  general  laws : 
1.  The  coefficient  of  dissipation  is  inversely  proportional  to 
the  square  root  Qf  the  absolute  temperature  of  the  gas.  2.  It 
is  proportional  to  the  pressure  of  the  gas.  3.  It  depends  on 
the  nature  of  the  gas.  4.  The  dissipation  must  follow  Cou- 
lomb's law,  which  is  based  upon  observation,  and  requires 
that  the  logarithm  of  the  quantity  of  the  electric  charge  must 
diminish  proportionally  to  the  time.  This  last  theoretical 
result,  supported  as  it  is  by  the  observations  of  Coulomb  and 
othere,  needs  no  further  consideration ;  but,  in  support  of  the 
first  three  deductions,  the  author  submits  a  number  of  spe- 
cial experiments  and  observations  made  by  himself  on  air 
and  hydrogen.  The  apparatus  employed  by  him  consisted 
essentially  of  a  bell-glass  filled  with  gas  at  any  desired  ten- 
sion, and  within  which  were  two  light  gilded  balls — one  fixed, 
the  other  movable.  '  The  latter  was  suspended  from  one  end 
of  a  light  horizontal  bar,  to  which  was  fastened  a  magnetic 
needle,  and  all  of  which  hung  by  a  single  fibre  of  silk.  The 
gilded  balls,  being  equally  charged,  repelled  each  other  to 
such  a  distance  that  the  repulsive  force  was  balanced  by  the 
magnetic  movement  of  the  needle.  The  latter  afforded  the 
convenient  means  of  determining  at  any  time  the  extent  to 
which  the  balls  had  lost  their  electric  charges.  Rejecting 
all  the  observations  in  which  a  small  error  in  observation 
could  entail  an  appreciable  effect  upon  the  resulting  coeffi- 
cient of  dissipation,  and  confining  himself  to  the  most  accu- 
rate results,  Boboulieff  finds  (1)  that  the  dissipation  in  air 
diminishes  with  the  diminution  of  pressure,  and  (2)  that  the 
dissipation  in.  hydrogen  is  less  than  in  the  air  at  the  same 
pressure.  In  some  of  these  experiments  the  charge  of  the 
two  gilded  balls  was  maintained  for  eight  or  ten  days,  dur- 
ing which  interval  observations  were  regularly  made  upon 
them. — Journal  of  the  Physical  and  Chemical  Societi/,  1873, 
36. 
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A  NEW   SPECTEOSCOPE-MICKOMETKB. 

Professor  Rood,  of  New  York,  has  devised  a  very  conven- 
ient eye-piece  micrometer  for  use  in  spectroscopic  measure- 
ments. A  thin,  smooth,  semicircular  plate  of  silver  is  black- 
ened by  smoking  it,  the  soot  being  attached  by  subse- 
quent flowing  with  weak  spirit  varnish.  On  this  dead  black 
surface,  and  perpendicular  to  its  diametrical  edge,  lines  0.25 
millimeter  apart  are  ruled  with  a  dividing  engine,  the  num- 
bers being  afterward  added.  The  opaque  plate,  thus  pre- 
pared, is  placed  in  the  interior  of  a  negative,  or,  preferably, 
in  front  of  a  positive  eye-piece,  so  that  it  is  in  focus,  and  oc- 
cupies nearly  half  the  field.  A  lateral  opening  in  the  eye- 
piece, somewhat  nearer  the  eye,  admits  the  light  necessary 
for  illuminating  the  ruled  lines.  In  general  the  diffused  light 
of  the  room  is  sufficient  for  this  purpose ;  but,  if  not,  a  distant 
lamp  conveniently  placed  accomplishes  the  same  purpose. 
In  this  way  a  set  of  bright  lines  is  seen  in  the  field  of  view, 
more  or  less  bright  as  the  lateral  opening  is  more  or  less 
shaded,  which  may  be  used  with  great  satisfaction  in  fixing 
the  position  of  lines  in  spectra  given  either  by  prisms  or 
ruled  plates. — 4  i>,  July^  1873,  44. 

A  NEW  DOUBLE^IMAGB   MICROMETER. 

A  proposition  has  been  made  to  the  Paris  Academy  of  Sci- 
ence by  a  M.  Noel,  describing  a  proposed  new  form  for  the 
double-image  micrometer,  which  seems  to  have  some  advan- 
tages over  the  divided  object-glass  and  the  divided  ocular. 
Noel  places  within  and  near  to  the  principal  focus  of  the  tel- 
escope a  plane  mirror,  so  adjusted  that  the  image  of  the  ob- 
ject to  be  measured  is  formed  at  the  side  of  the  tube.  The 
mirror,  however,  is  not  of  one  piece,  but  is  divided  into  two 
separate  halves ;  the  optical  axis  of  the  telescope  and  the  line 
of  bisection  are  in  the  same  plane,  and  perpendicular  to  this 
]>lane  is  an  axis  about  which  either  (or  one)  of  the  mirrors 
may  be  revolved.  The  two  images  of  the  object,  as  formed 
by  the  respective  plane  miiTors,  may  now  be  separated  as  in 
the  double-image  micrometer,  the  degree  of  their  separation 
being  equal  to  the  angle  included  between  the  two  planes. 
The  advantages  of  Noel's  construction  are  (1)  that  the  mi- 
crometer screw  is  replaced  by  the  divided  circle,  and  (2)  that 


C.  GENERAL  PHYSICS.  137 

the  value  of  a  division  of  the  divided  circle  may  be  easily 
altered  at  will,  and  allows  of  attaining  very  great  precision 
with  comparatively  little  labor. — 6^,  cTanuarj/,  1873,  750. 

THE  NATUBS    OF  SUNLIGHT. 

Dr.  Draper,  of  New  York,  has  lately  published  a  summary 
of  the  views  respecting  the  activity  of  the  rays  of  the  sun 
that  have  long  been  held  by  him,  and  which  are  now  proba- 
bly almost  universally  accepted  by  scientific  men,  although 
the  elementary  text-books  on  this  subject  have  not  yet  been 
divested  of  the  somewhat  inaccurate  expressions  of  thirty 
years  ago,  which  latter  also  continue  to  be  used  by  photog- 
raphers and  most  practical  men. 

According  to  Dr.  Draper,  the  calorific,  luminous,  and  chem- 
ical effects  produced  by  the  solar  rays  are  not  so  many  dis- 
tinct forces  or  emanations  coexisting  in  a  beam  of  light, 
which  can  be  dispersed  by  a  prism,  according  to  a  fixed  law, 
over  the  length  of  the  spectrum ;  but  are,  on  the  contrary, 
only  the  various  effects  of  one  and  the  same  force  acting  un- 
der different  conditions  and  upon  different  substances.  Ho 
maintains  (1)  that  the  chemical  action  is  not  limited  to  the 
more  refrangible  rays,  but  is  equally  distributed  over  the  lu- 
minous and  the  calorific  portions  of  the  spectrum ;  (2)  that 
the  i*ay  effective  in  producing  chemical  or  molecular  changes 
in  any  special  substance  is  determined  by  the  absorptive 
power  of  that  substance ;  (3)  that  there  is  also  no  special  lo- 
calization of  the  visual  or  the  thermal  effects. 

In  the  case  of  the  silver  iodide  so  generally  used  by  pho- 
tographers, Draper  shows  that  the  more  refrangible  rays 
produce  an  effect  contrary  to  that  produced  by  the  less  re- 
frangible. :  In  the  case  of  the  bitumens  and  resins,  he  shows 
that  a  properly  prepared  film  of  these  is  as  sensitive  to  either 
the  ultra  red  or  the  ultra  violet  rays  as  the  silver  iodide  is 
to  the  latter  rays  only. 

.  In  the  highly  important  case  of  the  development  of  the 
carbonic  acid  gas  found  in  the  atmosphere  by  the  action  of 
sunlight  on  plants,  he  shows  that  this  is  accomplished  by  the 
action  of  the  rays  between  the  orange  and  the  green  bands 
of  the  spectrum,  the  maximum  effect  being  in  the  yellow. 
The  vegetable  colors  and  the  colors  of  flowers  are  shown  to 
be  dependent  each  upon  the  chemical  action  of  a  correspond- 
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ing  Bpecific  ray  or  rays.  The  union  of  chlorine  and  hydro- 
gen goes  on  under  the  influence  of  every  ray  of  the  spectnim-, 
but  with  greatest  rapidity  in  the  violet.  The  effects  of  light 
on  chlorophyl  show  that  the  vegetable  colors  are  destroyed 
by  rays  complementary  to  those  that  have  produced  them. 

The  second  of  the  above  propositions  is  supported  by  the 
observations  on  the  decomposition  of  the  silver  iodide,  in  re- 
lation to  which  Dr.  Draper  develops  a  fact  of  much  interest 
to  photographers,  i.  e,,  that  the  ordinary  collodion  film  ab- 
sorbs only  about  one  fourth  of  the  whole  actinic  effect  of  the 
rays  falling  upon  it ;  the  rest  passes  through  and  is  lost; 
Could  the  film  be  made  to  absorb  the  whole,  its  sensitiveness 
would  be  correspondingly  increased. 

The  second  proposition  is  especially  supported  by  the  di- 
rect experiments  with  chlorine  and  hydrogen.  Tlie  solar 
rays  having  passed  through  a  layer  of  chlorine,  are  unable  to 
cause  the  combination  of  a  mixture  of  hydrogen  and  chlorine 
on  which  they  are  allowed  to  fall ;  without  the  intercepting 
layer  of  chlorine,  the  solar  rays  cause  the  immediate  combi- 
nation of  the  two  gases.  Further  experiments  with  absorb- 
ing media  show  that  the  more  refrangible  rays  are  the  ones 
effective  in  causing  the  union  of  chlorine  and  hydrogen,  and 
that,  furthermore,  the  I'ays  that  are  specially  effective  are 
those  corresponding  to  the  bands  common  to  the  spectra  of 
the  two  gases.  The  process  of  union  begins  after  the  lapse 
of  a  certain  time,  during  which  the  rays  entering  the  mixture 
have  been  acting  upon  it  to  prepare  it  for  the  subsequent  un- 
ion. The  actual  union  is  a  progressive  phenomenon,  the 
rapidity  of  which  increases  with  the  intensity  and  quantity 
of  light. 

The  action  of  light  on  the  chlorine  compounds  of  silver  is 
precisely  similar  to  that  on  the  compounds  with  hydrogen ; 
and  "  there  is  to  practical  photographers  an  advantage,  both 
as  respects  time  and  correctness  in  light  and  shade  gained 
by  submitting  a  sensitive  surface  to  a  brief  exposure  in  a  dim 
light,  so  as  to  pass  it  through  its  preliminary  stage." 

PROTECTION   OF  SHIPS'   COMPASSES. 

The  possibility  of  protecting  ships'  compasses  from  the  dis- 
tui'bing  effects  of  the  varying  action  of  the  iron  of  the  vessel 
has  led  several  eminent  electricians  to  devise  means  to  secure 
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this  result  more  or  less  perfectly,  and  the  latest  suggestion  is 
that  of  Mr.  Gloesvenor,  member  of  the  Royal  Academy  of 
Brussels,  who  proposes  to  place  the  standard  compass  on  a 
prolongation  of  the  bowsprit  of  the  vessel,  in  this  way  secur- 
ing the  advantage  of  having  all  the  disturbing  iron  on  one 
side  of  the  needle,  and  placed  symmetrically  with  reference 
to:  it.  The  necessary  length  of  the  prolongation  Gloesvenor 
finds  by  experiment  to  be  twenty-five  or  thirty  feet.  To  read 
the  compass  conveniently,  he  puts  a  mirror  above  it,  in  which 
a  person  standing  on  the  deck  may  read  the  needle  or  com- 
pass card.  A  small  fixed  telescope  facilitates  the  accurate 
observation. — BvM.  Acad.  Bdgiqtie^  1873,  367. 

PEitlPOLAK   MAGNETO-ELKCTEIC   INDUCTION. 

Since  the  discovery  of  magneto-electric  induction  by  Far- 
aday, the  experiments  on  the  subject  have  been  varied  in 
many  ways.  One  class  of  these  is  well  explained,  viz.,  the  ef- 
fects of  induction  in  a  closed  circuit  when  the  distance  of  some 
portion  of  it  from  a  magnetic  pole  is  changed,  or  the  mag- 
netic intensity  itself  changed.  Another  series  of  induction 
phenomena — those  in  which  a  conductor  moves  in  a  field  of 
magnetic  force  without  in  the  least  changing  its  distance  from 
the  magnetic  poles — of  which  an  example  is  found  in  the  ro- 
tation of  a  metal  disk  about  a  central  magnetic  axis,  has  late- 
ly been  made  the  subject  of  some  excellent  experiments  by 
Le  Roux.  The  author  judged  that  the  previous  experiments 
on  this  class  of  phenomena  have  been  on  too  small  a  scale  to 
yield  reliable  results,  and  he  succeeded  in  obtaining  a  rotat- 
ing disk  whose  electric  phenomena  became  visible  as  sparks, 
the  current  being  nearly  as  strong  as  that  of  one  cell  of  a  gal- 
vanic battery,  and  whose  strength  could  therefore  bo  studied 
by  the  electroscope  rather  than  by  the  galvanometer.  The 
disk  used  in  these  experiments  was  of  fine  copper,  six  inches 
in  diameter  and  the  twentieth  of  an  inch  thick,  and  it  made 
sometimes  a  hundred  and  eighty  revolutions  per  second  about 
its  axis.  At  the  extremities  of  one  of  the  diameters  of.  the 
disk  were  placed  respectively  the  north  and  south  poles  of 
powerful  electro-magnets. 

The  magnetic  currents  induced  in  the  copper  disk  while  it 
rotates  flow  from  the  central  axis  to  the  circumference  of 
the  disk,  or  radially,  so  soon  as  a  thick  wire  is.  applied  to 
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complete  the  circuit  between  circumference  and  centre.  Un- 
til this  connection  is  made,  the  rotating  disk  experiences  no 
opposing  force  except  friction.  As  soon,  however,  as  the  con- 
necting arc  of  wire  is  applied,  the  rapid  development  of  the 
electrical  sparks  shows  that  the  power  applied  to  turn  the  disk 
is  being  converted  into  electricity,  and  the  power  thus  con- 
sumed must  be  supplied  by  increasing  the  force  that  turns 
the  disk.  By  connecting  the  centre  of  the  disk  with  the 
earth,  and  its  circumference  with  one  plate  of  a  condensa4;iou 
electroscope,  Le  Roux  has  succeeded  in  showing  that  au 
electric  tension  exists  in  the  disk  even  when  the  connecting 
arc  is  not  present,  thus  settling  one  of  the  most  delicate  of 
the  doubtful  points  in  the  study  of  induced  electricity.  The 
phenomena  of  peripolar  induction,  as  Le  Roux  denominates 
those  we  have  been  describing,  have  a  direct  and  important 
application  to  teri-estrial  magnetism. — 19  C,  1873, 102. 

B£CQU£B£L   ON  THE   l^ATUBE   OF   ELECTRICITY. 

Becquerel,  as  the  conclusion  of  long  research  on  the  elec- 
trical forces,  says  that "  in  the  present  state  of  our  knowledge 
of  physics  and  chemistry,  it  is  scarcely  possible  to  attribute 
to  chemical  affinities  an  electric  rather  than  a  calorific  oriorin. 
What,  then,  is  their  origin  ?  Time  will  answer.  They  are 
connected  probably  with  universal  ether.  Let  us  study  all 
the  causes  that  exert  an  influence  upon  these  affinities.  This 
is  the  only  way  to  effect  the  removal  of  the  veil  that  covers 
this  mystery." — 6  -B,  1873,  851. 

ON   THE   NATUBE    OF   THE    ELECTRIC   SPABK. 

Casin  has  studied  the  nature  of  the  electric  spark  given  off 
by  the  Ruhmkorff  induction  coil,  and  he  finds  that  in  general 
these  sparks  are  complicated,  although  appearing  to  the  naked 
eye  single  and  instantaneous.  By  examining  such  sparks  by 
means  of  a  rapidly  revolving  perforated  disk,  he  finds  that 
when  the  electrodes  are  small  platinum  bulbs,  distant  from 
each  other  only  a  small  fraction  of  a  millimeter,  the  discharge 
consists  of  hundreds  of  successive  small  sparks.  When,  how- 
ever, the  distance  is  five  or  six  millimeters,  and  the  electric 
batteries  are  not  too  strong,  but  one  bright  spark  is  seen,  so 
that  generally,  as  the  distance  of  the  electrodes  decreases,  the 
number  of  successive  sparks  increases. — a  J?,  1873,  876. 
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IBBADIATIOX. 

Le  Roux  8tateS)  as  the  results  of  his  study  of  the  optical 
phenomena  of  irradiation,  that  these  belong  especially  to  the 
field  of  indistinct  vision,  and  that  irradiation  increases  in 
proportion  to  the  distance  of  the  image  on  the  optic  nerve 
from  the  fovea  cetUralis,  For  this  latter  portion  of  the  retina 
the  phenomena  do  not  exist ;  for  it  there  is  no  other  irradia- 
tion than  that  which  results  from  the  want  of  acnteness  of 
vision,  and  for  the  whole  field  of  view  irradiation  is  still  a 
question  of  acuteness  of  vision,  and  is  explained  physiologic- 
ally by  the  progressive  spacing  of  the  sensitive  elements  of 
the  retina  in  proportion  to  their  distance  from  the  fovea  cen- 
traliSy  the  place  of  their  maximum  concentration.  The  pro- 
duction of  obscure  ligaments  between  opaque  contours  is  not 
a  phenomenon  of  irradiation,  for  then  it  would  be  a  negative 
irradiation,  which  means  nothing;  it  is,  he  thinks,  a  phenom- 
enon of  imperfect  accommodation,  and  is  produced  in  contem- 
plating objects  with  the  naked  eye  as  well  as  with  telescopes ; 
but  one  can  make  it  disappear,  or  else  exaggerate  it,  by  caus- 
ing the  accommodation  to  vary.  Among  other  interesting 
phenomena,  Le  Koux  has  observed  an  obscure  ligament,  iso- 
lated from  each  of  its  contours  by  luminous  bands. — 6  ^, 
1873,960. 

POLAEIZATION   OF  LIGHT  BY   EEFLECTION. 

When  a  ray  of  polarized  light  is  reflected  from  a  surface 
of  glass,  the  two  principal  components  of  the  reflected  ray  ex- 
perience no  sensible  difference  of  phase,  except  when  the 
angle  of  incidence  is  in  the  neighborhood  of  the  angle  of  max- 
imum polarization.  At  this  point,  within  a  comparatively 
limited  angular  extent,  there  is  established  a  rapidly  increas- 
ing difference  of  phase  which  soon  becomes  equal  to  a  half- 
wave  length,  when  it  remains  constant,  as  the  angle  of  inci- 
dence increases  up  to  the  normal  valae  of  the  polarizing 
angle.  If,  now,  the  reflection  takes  place  from  a  metallic  sur- 
face, the  difference  of  phase,  instead  of  changing  so  abruptly, 
is  produced  in  a  uniformly  continuous  manner,  in  proportion 
as  the  angle  of  incidence  varies.  The  above  propositions, 
long  since  established,  have  now  been  connected  together  by 
a  very  curious  observation  of  M.  Mascart;    He  has  shown 
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that  if  a  thin  film  of  silver  be  deposited  on  a  glass  BUi*face, 
this  metallic  film  will,  if  of  extreme  thinness,  give  to  the 
reflected  light  somewhat  of  the  character  of  light  reflected 
from  a  metallic  surface ;  while,  if  the  thickness  of  the  film  be 
comparatively  great,  the  properties  of  the  reflected  light  be- 
come simply  those  due  to  metallic  reflection.  The  special 
interest  of  the  measures  which  M.  Mascart  has  published  lies 
in  the  fact  that  by  three  dilFei'ent  methods  of  measuring  these 
films  he  has  arrived  at  results  confirming  each  other,  and 
showing  that  films  of  silver,  whose  thickness  is  but  one  two- 
hundredth  part  of  the  length  of  a  wave  of  light,  exert  an  ap- 
preciable influence  on  the  phase  of  the  light  that  is  reflected 
from  it,  and  that  a  film  one  quarter  of  a  wave  length  in 
thickness  gives  almost  pure  metallic  reflection.  The  influ- 
ence of  the  slightest  deposit  of  oil,  or  any  change  in  the 
condition  of  the  reflecting  surface,  is,  of  course,  immediately 
perceptible  in  these  experiments. — 6  J9, 1873, 868. 

LISSAJOUS'   PHONOPTOMETER. 

Lissajous  describes  an  extremely  convenient  method  of 
studying  the  small  movements,  either  periodic  or  continuous, 
of  any  body,  at  greater  or  less  distances.  His  microscope, 
having  a  vibrating  object-glass,  was  described  in  1867;  but 
he  has  now  generalized  the  principle  of  the  instrument,  and 
by  putting  the  ocular,  or  the  front  lens  of  the  ocular,  into  vi- 
bration, he  has  much  extended  the  usefulness  of  his  invention. 
The  vibration  of  the  lens  is  brought  about  by  attaching  it  to 
a  vibrating  sounding  body.  He  has  applied  the  phonopto- 
meter  to  the  study  of  bells  and  the  qualities  of  their  sounds, 
to  the  vibrations  in  the  interior  of  a  stove,  to  the  moveilnent 
of  reed  pipes,  and  to  the  velocity  of  projectiles. — 6  J5, 1878, 
878. 

THE  MOST  TRUSTWORTHY  PYROMETER, 

The  great  advantages  which  those  enjoy  who  pnreue  their 
studies  in  the  schools  and  universities  of  Germany  are  spe- 
cially perceived  when  we  examine  the  theses  of  the  gradua- 
ting classes  and  of  their  instructors,  which  are  frequently  pub- 
lished in  connection  with  annual  programmes  of  lectures. 
The  last  programme  of  the  Technological  School  at  Chemnitz 
contains  a  most  exhaustive  investigation,  both  expei*imental 
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and  theoretical,  into  the  vaiioas  methods  of  measuring  very 
high  temperatures,  by  Professor  Weinhold,  with  the  assistance 
of  Dr.  Schreiber,  who  was  a  student  at  the  time  the  observa- 
tions were  made.  The  methods  considered  in  the  course  of 
this  investigation  included  the  following : 

First,  the  expansion  of  volume ;  second,  the  variation,  in 
pressure,  of  inclosed  gases,  or  the  two  forms  of  the  air  thermom- 
eter ;  third,  the  warming  of  a  cold  mass  of  any  substance 
by  heat,  or  the  calorimetric  methods ;  fourth,  the  melting  of 
hard  bodies ;  fifth,  the  conduction  and  radiation  of  heat ; 
sixth,  the  change  in  the  velocity  of  sound ;  seventh,  the  effect 
of  beat  on  optical  phenomena ;  eighth,  the  dissociation  of 
<;hemical  compounds ;  ninth,  the  development  of  electricity 
by  the  thermo-electric  method  ;  tenth,  the  change  of  the  co- 
efficient of  electric  conductivity. 

Some  of  these,  indeed,  needed  but  a  few  passing  remarks 
to  dispose  of  their  claims  to  accuracy. '  Of  them  all,  the  first 
method,  that  of  the  air  thermometer,  although  most  difficult 
of  application,  is  theoretically  adapted  to  give  standard  re- 
sults; and  the  object  of  the  author  has  been  to  ascertain 
whether  some  other  method  can  not  be  found  that,  in  com- 
parison with  this,  shall  be  sufficiently  accurate  and  much 
more  convenient.  After  detailing  the  various  precautions 
4aken  to  prepare  an  air  thermometer  whose  results  should  be 
of  the  highest  attainable  reliability,  the  author  explains  that 
the  construction  of  the  apparatus  which  he  employed  was, 
with  some  modifications,  the  same  as  that  used  by  Begnault, 
Magnus,  etc.,  and  consists  in  measuring  the  pressure  of  a  de- 
finite mass  of  air  whose  volume  is  kept  approximately  con- 
stant. The  determination  of  the  boiling-point  of  pure  zinc, 
at  1036°  Centigrade  (1895°  Fahr.),  lie  considers  to  be  the 
most  accurate  that  has  yet  been  made,  and  with  as  perfect  a 
standard  as  this  Professor  Weinhold  then  proceeds  to  com- 
pare the  various  pyrometers  of  Gauntlets,  Bock,  and  Oechsle, 
and  shows  them  to  be  quite  unreliable  within  the  demands 
^f  modern  science,  even  for  temperatures  of  600°  and  less. 
He  ne;xt  investigates  the  expansion  of  metals  and  hard  bodies, 
as  glass,  porcelain,  quartz,  etc.,  and  shows  that  all  these  bod- 
ies have  suqh  irregularities  in  their  rates  of  expansion  as  to 
be  practically  worthless.  The  specific  heat  of  a  body  at  low 
temperature  is  not  the  same  as  that  at  a  higher  temperature ; 


144     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

and  the  imperfection  of  our  knowledge  of  the  rate  at  which 
specific  heat  changes  leads  Weinhold,  before  investigating 
the  value  of  the  calorimetric  pyrometera,  to  first  study  the 
change  of  specific  heat  at  temperatures  6f  900^,  and  less,  for 
platinum  and  for  iron.  The  latter  proves  to  be  far  the  better 
of  the  two  metals  for  the  purpose  in  view,  and  the  errors  of 
the  result  are  not  too  large  to  forbid  the  use  of  iron  in  the 
calorimetric  method.  The  specific  heat  of  platinum  varies, 
with  curious  irregularities;  while  for  iron  the  changes  are  ap- 
parently very  regular.  The  very  promising  method  of  Lamy, 
or  the  dissociation  thermometer,  does  not  give  satisfactory 
results,  though  the  author  proposes  to  continue  his  researches 
in  this  direction.  Finally,  Weinhold  tests  the  Siemens'  py- 
rometer, whose  principle  of  action  is  the  measure  of  the  in- 
crease in  the  resistance  offered  by  a  heated  wire  to  the  pas- 
sage of  a  galvanic  current.  The  instrument  employed  by 
him  had  been  constnicted  for  use  in  temperatures  of  less 
than  500°,  and  for  such  was  found  perfectly  trustworthy. 
For  temperatures  up  to  1000°  its  error  was  small  and  nearly 
constant,  so  that  this  method  was  decided  to  be  the  best  of 
all  that  were  examined.  Weinhold  thus  sums  up  his  results, 
which  are  of  interest  to  all  engaged  in  those  manufactures 
requiring  the  use  of  high  temperatures : 

First.  Of  all  the  pyrometers  that  are  sold  ready  for  im- 
mediate use,  the  Siemens'  only  is  to  be  recommended. 

Second.  The  calorimetric  method,  used  in  a  proper  way, 
can  serve  as  a  pyrometer. — Pi'ogramme  tech,  Schule^Chem- 
nitz.  >       •  .. 

TENSION   OF  VAPOES   FROM   SOLIDS   A^D  LIQUIDS.  . 

A  result  of  much  practical  interest  in  the  study  of  the 
theory  of  hygrometry  has  been  announced  by  Montier,  who 
establishes  the  interesting  point  that  any  body  emits  a  vapor 
having  a  tension  depending  not  only  on  the  temperature,  but 
also  on  the  physical  condition  of  the  body ;  for  instance,  the 
vapor  of  water  at  32°,  and  of  ice  at  32°  Fahr.  The  demon- 
stration of  this  principle  involves  the  truth  of  the  dynamical 
theory  of  heat,  which  seems  to  establish  the  fact  that  if  a 
body  can  exist  at  the  same  temperature,  yet  in  two  different 
states,  characterized  by  a  difference  in  the  respective  coefiS- 
cient  of  specific  heat,  then  the  vapors  emitted  by  the  body  in 
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these  two  states  possess  in  general  different  physical  proper- 
ties.—6  B,  1873, 1080.         

RECENT  BESEABCHES   IN   HYDEAULICS. 

The  laws  of  the  motion  of  water,  whether  in  rivers  or  seas, 
have  been  very  successfully  studied  by  Boussinesq,  who  has 
presented  a  profound  memoir  on  his  subject  to  the  Paris 
Academy.  In  giving  a  general  review  of  Jiis  studies  we 
may  say  that  Boussinesq,  having  shown  that  the  formulae 
and  the  methods  employed  by  engineers  strictly  refer  to  the 
motion  of  water  in  straight  channels,  then  proposes,  as  liis 
problem,  to  examine,  in  detail,  the  effects  of  friction,  eddies, 
and  curves  in  rivers  or  pipes.  He  shows  how  the  value  of 
the  coefficient  of  the  flow  of  water  depends  on  these  disturb- 
ing elements,  as  also  on  the  internal  friction  between  contigu- 
ous atoms  of  the  flowing  water.  Boussinesq  then  considers 
the  problems  of  water  flowing  with  variable  motion,  in  the 
solution  of  which  he  attains  much  more  generality  than  any 
previous  author,  in  that  he  attacks  the  problem,  by  making 
use  not  of  the  principle  of  living  force,  but  by  the  considera- 
tion of  the  theorems  of  quantity  of  motion.  In  the  further 
study  of  the  flow  of  water  in  rivers,  he  finds  that  when  the 
uniform  regimen  begins  to  be  established,  after  a  rise,  the 
surface  of  the  fluid  is  affected  by  a  series  of  transverse  undu- 
lations having  the  same  dimensions  in  the  direction  of  the 
cuiTent  as  the  rapidly  decreasing  height  of  the  water.  Pass- 
ing, then,  to  the  movement  of  waves  in  a  river,  either  up  or 
down  the  current,  Boussinesq  shows  the  effect  on  these  of 
eddies  and  frictions,  and  deduces  a  formula  such  that  if  these 
disturbances  be  neglected,  it  is  reduced  to  that  of  Lagrange 
and  Scott  Russell,  which  has  been  employed  for  a  long  time, 
although  known  to  be  imperfect.  After  this  nearer  approxi- 
mation to  the  actual  problems  of  nature,  the  author  finally 
examines  the  effect  of  the  curving  of  what  he  had  hitherto 
supposed  to  be  a  straight  channel.  Other  questions,  as  to 
the  phenomena  of  initial  waves,  etc.,  are  successfully  treated. 
—6  jB,  1873,  943.  

chlorine  active  in  the  dabk. 

Melsens  has  observed  that  porous  varieties  of  carbon  (coke, 
for  example)  will,  after  purification,  absorb  nearly  their  own 
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weight  of  chlorine  gas,  if  only  the  temperature  bo  kept  from 
rising.  If,  now,  a  current  of  hydrogen  gas,  thoroughly  dned, 
be  passed  over  the  coke  thus  charged  with  chlorine,  even  iu 
absolute  darkness,  it  will  combine  with  the  chlorine,  and  fonn 
hydrochloric  acid  gas.  Using  an  amount  of  the  carbon  weigh- 
ing fifty  grammes,  the  temperature  lowered  twenty  degrees. 
Here,  then,  was  an  actual  combustion  of  hydrogen  by  chlo- 
rine taking  place  in  the  dark,  without  heat,  and  actually  pro- 
ducing cold.  This  cold,  however,  is  due  to  the  absorption  of 
heat  by  the  condensed  chlorine,  which  resumes  the  gaseous 
state.— 6  ^,1872,  92.  

BECENT   OBSERVATIONS   ON   SHIPS*   MAGNETISM. 

In  1865,  Professor  William  Harkness,  of  the  United  States 
Naval  Observatory,  was  ordered  to  the  iron-clad  MoTiadnoc^ 
for  the  purpose  of  making  observations  on  the  action  of  her 
compasses  during  the  cruise  that  she  was  about  to  undertake 
from  Philadelphia  to  San  Francisco,  by  the  way  of  the  Strait 
of  Magellan.  The  observations  made  by  Professor  Harkness 
are  of  a  novel  character  in  the  history  of  American  naval 
science,  although  it  is  well  known  that  in  England  the  subject 
of  ships*  magnetism,  and  its  effect  on  the  compasses  of  the  ves- 
sels, has  attracted  a  great  deal  of  attention  for  the  past 
twenty  years,  and,  in  the  hands  of  scientific  men,  especially  of 
Airy,  has  led  to  a  fair  understanding  of  the  whole  question. 
We  believe,  however,  that  Professor  Harkness'  results  have  a 
special  interest  as  being  the  first,  and,  perhaps,  the  only  ones, 
that  have  as  yet  been  attained  on  vessels  of  the  double-tur- 
reted  Monitor  type.  The  conclusions  to  which  he  has  arrived 
may  be  briefly  stated  as  follows :  The  deviations  of  seven 
compasses  were  observed  and  compared  with  the  theory  at 
ten  different  places,  so  situated  as  to  afford  very  great  changes 
in  the  terrestrial  magnetic  elements.  For  all  these  compassr 
es  the  coefficients  depending  upon  the  hard  and  soft  iron 
have  been  so  far  separated  from  each  other  as  to  render  it 
possible  to  predict  the  deviations  in  any  part  of  the  world, 
and  for  the  Admiralty  standard  compass,  as  well  as  for  the 
azimuth  compass  of  the  MbnadnoCy  every  one  of  the  coeflS- 
cients  in  Poisson's  general  equations  has  been  determined 
separately,  with  a  considerable  degree  of  accuracy.  The 
agreement  between  the  theoretical  and  observed  variations 
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of  these  compasses  is  sufficiently  exact  for  the  purposes  of 
navigation,  but  is  not  entirely  satisfactory  in  a  scientific 
point  of  view.  It  is  questionable  whether  the  theory  really 
represents  the  semicircular  as  well  as  it  does  the  quadrantal 
deviation,  and  to  settle  this  point  there  is  great  need  of  more 
observations.  The  so-called  permanent  and  sub-permanent 
magnetism  of  the  ship  were  undergoing  a  constant  and  rapid 
change  during  the  progress  of  its  voyage,  such  a  change  as 
would  correspond  to  a  transfer  of  magnetism  from  ailt  for- 
ward, and  to  a  rotation  from  right  to  left  in  the  direction  of 
the  force.  The  ratio  of  the  hard  to  the  soft  iron  force  was 
slowly  varying  at  each  compass,  and  for  the  different  com- 
passes it  ranged  between  four  and  sixty-seven.  There  were 
compasses  on  board  at  which  the  attraction  of  the  hard  and 
soft  iron  forces  coincided,  from  which  it  follows  that  in  no 
case  was  the  ratio  of  the  hard  to  the  soft  iron  force  the  same 
in  the  coefficient  "  B"  (of  Poisson's  notation)  as  it  was  in  the 
coefficient  "C."  So  far  as  can  be  judged  from  the  observa- 
tions discussed  in  this  report,  in  the  case  of  a  vessel  '^  swung" 
for  the  'fii'St  time,  it  is  impossible  to  make  any  reliable  estimate 
of  the  ratio  of  the  hard  to  the  soft  iron  force  in  the  coeffi- 
cients "B"  and  "C,"  and,  therefore,  it  is  also  impossible  to 
make  any  reliable  estimates  of  the  changes  that  the  devia- 
tions of  the  compasses  will  undergo  on  a  chafige  of  magnetic 
latitude. — Harkness*  Observations  on  TerrestricLl  Magnetism, 
WaBhington^  1873.    {Smithsonian  Contributions,) 

THE  BEST  CONDITIONS  FOR  ELECTBO-MAGNETS. 

Du  Moncel  has  communicated  to  the  French  Academy  the 
results  of  his  study  upon  the  problem,  What  are  the  dimen- 
sions to  be  given  to  the  electro-magnet,  and  the  dimensions 
of  the  wire  to  be  employed  in  the  coil,  in  order  to  attain  the 
best  possible  conditions,  the  resistance  of  the  circuit  and  the 
force  of  the  battery  being  given  ?    He  has, 

1.  Established  the  principle  that  a  given  helix  produces  its 
maximum  effect  when  its.own  resistance  (x)  is  greater  than  that 
of  the  remainder  of  the  galvanic  circuit  in  the  ratio  of  1  to  1  +x, 

2:  That,  for  the  same  diameter  of  the  coil,  the  helix  which 
gives  the  best  results  is  that  whose  thread  has  a  size  and  a 
length  sUcb  that  its  resistance  is  equal  to  that  of  the  exterior 
circuit. 
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3.  That  the  tbickDess  of  the  magnetic  helix  should  be  equal 
to  the  diameter  of  the  mas^netic  bars  that  it  incloses. 

4.  That  th^  length  of  the  magnetic  helix  should  be  equal 
to  the  diameter  of  the  bars  multiplied  by  eleven,  and  practi- 
cally by  twelve,  because  of  the  thickness  of  the  insulating 
wire.— 6  j5,  1873,  348.  

THE   ROTATION    OF  THE   PLANE   OF  POLARIZATION   UNDER 

MAGNETIC   INFLUENCES. 

Since  Faraday  made  the  discovery  that  the  plane  of  a 
polarized  ray  of  light  can  be  changed  by  the  influence  of 
magnetism,  physicists  have  frequently  made  this  the  sub- 
ject of  their  investigations.  It  has  been  established  that  the 
ratio  of  the  change  to  the  intensity  of  the  magnetic  current 
depends  upon  the  natui'e  of  the  substance,  upon  the  degree 
of  concentration  of  the  solutions  (in  case  such  are  experi- 
mented upon),  and  upon  the  temperature  of  the  body  under 
observation.  Quite  recently,  Bichat  has  laid  before  the  scien- 
tific world  a  very  extended  experimental  investigation  upon 
this  whole  subject,  in  which,  besides  confirming  many  previ- 
ous results,  he  establishes  some  new  and  important  facts, 
which  may  be  summed  up  as  follows : 

Transparent  bodies,  whether  they  are  in  a  solid  condition 
or  dissolved  in  liquids,  are  still  subject  to  the  magnetic  influ- 
ence. The  power  of  this  magnetic  influence  diminishes  as 
the  temperature  rises,  and  it  entirely  disappears  when  the 
body  is  converted  into  vapor.  For  instance,  notwithstanding 
he  applied  the  most  powerful  means,  Bichat  was  unable  to 
find  the  least  trace  of  a  change  in  the  plane  of  polarization 
when  the  ray  of  light  passed  through  the  vapor  of  the  chlo- 
ride of  tin.— 19  (7, 1873,  281. 


THE   TEMPER   OF   STEEL  AND  ITS   MAGNETIC  POWER. 

Jamin  has  made  an  excellent  study  of  the  magnetic  power 
of  various  kinds  of  steel,  as  well  as  of  that  which  has  been 
tempered  to  a  greater  or  less  degree.  He  measures  the  pow- 
er of  his  magnet  by  the  weight  that  it  will  suppoi*t,  using, 
of  course,  magnets  of  the  same  size,  and  exposing  the  same 
surface  to  their  armatures.  lie  finds  that  soft  iron  does  not 
retain  its  magnetism  so  long  as  tempered  iron,  while,  on 
the  other  hand,  those  kinds  of  steel  which  have  but  little 
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carbon  have  but  little  magnetic  tenacity,  while  those  that 
have  a  medium  amount  of  carbon  become  elastic  and  resist 
the  attempt  to  magnetize  them.  The  soft  steel  is,  of  all  other 
substances,  that  which  takes  up  the  greatest  temporary  mag- 
netism. The  tempered  steel  receives  far  less,  but  holds  it 
more  energetically.  By  the  coefficient  of  polarity,  Jamin 
means  the  ratio  between  the  force  of  attraction  shown  by  the 
magnet  and  its  length  or  mass.  He  finds  this  coefficient  to 
vary  remarkably  with  the  temper  and  annealing  of  the  steel ; 
so  that,  in  almost  every  case,  the  steel  that  has  been  temper- 
ed by  heating  it  up  to  a  cherry  red  has  about  thirty  per  cent, 
greater  capacity  for  magnetism  than  that  which  has  been 
heated  up  to  the  second  blue  tint.  The  rule,  however,  holds 
only  for  the  English  steel.  That  which  comes  from  certain 
steel  works  in  France  follows  a  directly  contrary  rule,  in- 
asmuch as  in  these  cases  the' steels  that  have  been  highly 
tempered  have  a  greater  capacity  for  magnetism  than  those 
tempered  at  low  heat. — 6  B^  1873,  90. 

TEBBESTBIAL  MAGNETISM  AND  BABOMETBIC  FLUCTUATIONS. 

Mr.  J.  A.  Broun  has  advanced  the  theory  that  there  is  a 
connection  between  barometric  variations  and  those  of  ter- 
restrial magnetism.  He  first  endeavors  to  show  that  great 
barometric  depressions  are  produced,  simultaneously,  in  va- 
rious parts  of  the  equatorial  seas ;  that  they  have  a  period  of 
twenty-six  days,  and  are  due  to  a  direct  action  of  the  sun; 
that  there  is  also  a  periodical  maximum  of  the  magnetic 
force,  following  two  and  a  half  days  after  the  barometric 
maximum.  Broun  then  proceeds  to  compare  the  records  at 
two  antipodal  stations,  and  shows  that  the  respective  baro- 
metric variations  follow  similar  laws,  so  that  the  maxima  oc- 
cur on  the  same  day  at  both  stations  in  twenty-six-day  cy- 
cles, of  which  fourteen  make  onej  mean  solar  year.  The  am- 
plitude of  the  barometric  oscillation  is  one  fourth  of  an  inch. 
These  results  are  based  upon  the  published  hourly  obser- 
vations at  Makerstoun  and  Hobart-To wn  in  1844  and  1845, 
as  made  in  accordance  with  the  system  of  investigation  into 
terrestrial  magnetism  pursued  by  the  British  government  in 
those  years.  Mr.  Broun  finds  his  conclusions  also  verified  by 
a  study  of  the  observations  at  Greenwich  Observatory  dur- 
ing the  past  twenty  years. — 6  B^  1873,  696. 
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ON  ELECTRIC   CONDENSATION. 

Neyreneuf  has  investigated  the  subject  of  condensation  of 
electricity  by  the  use  of  the  so-called  condensers  of  various 
kinds.  He  concludes:  1.  That  the  constancy  of  the  chaise 
of  an  el.ectrophorou8  ordinarily  depends  upon  the  imperfec- 
tion of  contact.  2.  That  the  employment  of  a  proof  plane  is 
thoroughly  defective  in  any  quantitative  research,  and  even 
in  any  qualitative  research  into  the  electiic  state  of  an  iso- 
lated lamina.  3.  That  the  employment  of  the  gold-leaf  elec- 
troscope demands  the  greatest  precautions,  because  of  the 
variable  condition  that  is  always  produced  in  consequence 
of  the  action  las  an  electrophorous  of  the  isolating  lamina. 
4.  That  an  electrophorous  used  under  the  most  favorable  con- 
ditions theoretically,  will  not  give  any  result,  because  of  the 
antagonism  of  its  spontaneous  discharge,  and  that  obtained 
by  the  ordinary  working  of  the  apparatus. — 6  J?,  18V3,  202. 

THE   EFFECT   OP  LIGHT   ON  THE  PASSAGE    OP  AN   ELECTRIC 

CURRENT. 

Mr.  Willoughby  Smith,  a  well-known  electrician  of  En- 
gland, has  made  some  observations  on  the  remarkable  prop- 
erty of  the  metal  selenium,  which  have  been  repeated  by  othr 
ers  with,  however,  variable  success.  Mr.  Smith  states  that, 
being  desirous  of  obtaining  a  convenient  source  of  electric 
resistance,  he  was  induced  to  experiment  with  bars  of  sele- 
nium, whose  diameter  was  about  the  twenty-fifth  part  of  an 
inch,  and  length  half  an  inch ;  each  bar  was  sealed  in  a  glass 
tube,  and  its  ends  connected  with  platinum  wire.  Noticing 
great  discrepancies  in  his  results,  he  found  on  investigation 
that  the  resistance  of  these  small  bare  altered  materially  ac- 
cording to  the  intensity  of  the  light  that  so  shined  upon 
them.  When  the  bars  were  fixed  in  a  box  w^ith  a  sliding 
cover,  so  as  to  exclude  all  light,  their  resistance  was  at  its 
highest,  and  remained  so  constantly ;  but  immediately  upon 
removing  the  cover  of  the  box,  the  resistance  diminished 
from  15  to  100  per  cent,  according  to  the  intensity  of  the 
light  falling  upon  the  bar.  Merely  intercepting  the  light  from 
an  ordinary  gas-burner,  several  feet  from  the  bar,  increased 
the  resistance  from  15  to  20  per  cent.  If  the  light  was  in- 
tercepted by  rock-salt,  or  clear  glass,  the  resistance  varied 
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according  to  the  amount  of  light  passing  through  the  sub- 
6tance&  When  a  strong  light  from  the  ignition  of  magne- 
sium was  made  about  nine  inches  above  the  surface  of  a  basin 
of  water,  at  the  bottom  of  which  a  selenium  bar  was  placed, 
the  resistance  of  the  latter  immediately  fell  more  than  70  per 
cent,  but  returned  so  soon  as  the  light  was  extinguished. — 
4  2>,  1873,301.  

EFFICIENCY   OF  DIFFERENT  ELECTRICAL  MACHINES. 

Mascart  has  presented  the  results  of  some  comparisons 
made  by  him  as  to  the  efficiency  of  the  different  styles  of  elec- 
trical machines,  in  comparison  with  the  work  done  in  turn- 
ing them.  The  efficiency  of  a  machine  is  defined  by,  1,  tlie 
difference  of  electric  potential  that  it  is  capable  of  establish- 
ing between  two  conductors;  2,  the  quantity  of  electricity  it 
can  deliver  in  a  given  time.  For  the  Ramsden  plate  ma- 
chine the  efficiency  is  proportional  to  the  diameter  of  the 
plate:  the  cylinder  machine  of  Nairno  is  but  one  half  so 
powerful.  The  Holz  induction  machine,  having  two  mov- 
able plates,  rotating  in  the  same  direction,  exceeds  all  the 
friction  machines.  The  electricity  furnished  by  the  Ruhm- 
korff  induction  coil  of  large  size,  however,  exceeds  the  Holz 
machine  in  the  ratio  of  one  hundred  and  thirty  to  eighty-six. 
One  spark  from  the  inductive  coil,  the  electrodes  being  twenty 
centimeters  apart,  contains  about  the  same  quantity  of  elec- 
tricity as  is  given  by  one  turn  of  the  handle  of  the  Holz  ma- 
chine ;  at  the  usual  rate  of  operation  of  the  Ruhmkoi*ff  appa- 
ratus, which  is  six  sparks  per  second  for  strong  discharges, 
it  becomes  equal  to  thtee  Holz  machines. — 6  jB,  1873, 1014. 

THE    EFFECT   OP    GALVANIC   CURRENTS    ON    THE    LENGTH    AND 
ELASTICITY   OF  A  METALLIC   CONDUCTOR. 

It  is  known  that  any  wire  which  conducts  a  galvanic  cur- 
rent is  somewhat  heated  up  thereby,  and  in  consequence 
changes  its  elasticity  and  its  length.  Streintz  has  undertaken 
to  investigate  whether  a  wire  that  is  heated  up  to  the  same 
temperature  by  extei*nal  means,  and  without  conducting  elec- 
tricity, experiences  the  same  change  in  its  length  and  elas- 
ticity as  do  those  wires  through  which  a  galvanic  current  is 
passed.  Previous  investigators,  especially  Wertheim  and 
Edlnnd)  have  with  reference  to  this  question  arrived  at  op- 
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posite  conclusions.  Streihtz's  conclusions  are  that  the  elas- 
ticity of  a  conducting  wire  is  not  affected  when  an  electric 
current  is  passing  through  it,  except  to  an  extent  corre- 
sponding to  the  temperature  of  the  wire ;  that,  however,  on 
the  other  hand,  the  length  of  a  conducting  wire  is  changed  to 
a  considerable  extent  more  than  is  due  to  the  temperature,  so 
that  it  expands  in  its  length  from  15  to  25  per  cent,  more 
than  is  due  to  the  temperature  to  which  it  is  heated  by  a 
passing  cuiTent. 

The  experiments  were  made  upon  brass,  copper,  soft  and 
hard  steel,  all  the  other  metals  giving  results  coinciding  with 
the  previously  stated  law.  The  expansion  in  length  of  the 
hard  steel  was  not  greater  than  might  possibly  have  been 
due  to  errors  of  observation.  From  certain  conclusions, 
Streintz  conceives  that  the  beat  excited  by  the  galvanic  cur- 
rent is  polarized,  a  conclusion  to  which  Villari  was  led  by  a 
very  different  process  .of  reasoning.  It  is  notable  that  tlie 
expansion  due  to  galvanism  seems  to  have  no  relation  to  the 
modulus  of  elasticity. — 19  (7, 1878,  219. 


THE   POWER   OP   SMALL  TELESCOPES. 

De  Abbadie  gives  some  interesting  details  as  to  the  degree 
of  minute  visibility  that  can  be  attained  by  the  use  of  small 
astronomical  telescopes.  He  says  that  Kitchner,  in  1 8 1 5,  with 
a  Ramsden  telescope  of  2-j^  inches'  aperture,  and  a  magnify- 
ing power  of  seventy  times,  saw  the  companion  star  to  Polaris. 
A  short  time  before  the  death  of  Dawes,  that  eminent  En- 
glish observer  published,  at  the  request  of  De  Abbadie,  some 
of  his  own  results.  He  says  that  a  telescope  of  1.6  inches' 
aperture  easily  showed  the  companion  of  Polaris,  and  did 
so  even  after  its  aperture  had  been  reduced  to  1.4  inches, 
provided  the  heavens  were  particularly  favorable  to  this 
class  of  observations.  De  Abbadie's  own  experiments  in  this 
direction  were  made  with  a  telescope  of  1.8  inches'  aper- 
ture, manufactured  by  Dallmeyer,  of  London.  With  a  mag- 
nifying power  of  thirty,  this  telescope  shows  the  companion 
of  Polaris ;  and  with  a  magnifying  power  of  seventy-eight 
times,  and  a  very  steady  atmosphere,  he  separates  the  north- 
ern pair  of  the  star  Epsilon  Lyrse.  The  previous  observations 
were  made  with  English  telescopes;  but  he  says  that  this 
perfection  in  the  construction  ef  small  telescopes  is  not  un- 
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Icnown  to  the  French  artists.  He  quotes  a  glass  manufactured 
"by  Bardon,  whose  aperture  is  1.6  inches,  which,  with  a 
magnifying  power  of  sixty  times,  shows  the  companion  to 
Polaris.  De  Abhadie  calls  attention  to  this  matter  in  order 
to  indicate  to  astronomical  amateurs  what  degree  of  visibility 
can  be  attained  with  small  instruments,  and  especially  since 
it  shows  that  in  a  telescope  the  perfection  of  the  workman- 
ship of  the  lenses  is  of  more  importance  than  their  great 
dimensions. — 6  B^  1873,  92. 

SPECTRA   OF   SIMPLE   AND   COMPOUND   BODIES. 

Lockyer,  in  a  recent  letter  on  the  subject  of  spectral  anal- 
ysis, states  that  he  has  studied  various  series  of  salts :  First, 
those  series  in  which  the  atomic  weights  vary ;  second,  those 
in  which  the  associated  elements  vary ;  and  among  his  con- 
clusions we  note  the  following : 

1.  In  compounds  of  lead,  the  diminution  of  the  spectral 
rays,  both  in  length  and  number,  coincides  with  the  increase 
of  the  atomic  weischt  of  the  non-metallic  element  in  the  com- 
pounds  under  consideration.  In  compounds  of  barium  with 
fluorine,  he  finds  that  its  spectra  are  far  simpler  than  those  of 
lead.  So  also  with  strontium  and  magnesium,  and  their  com- 
pounds of  fluorine,  there  are,  as  in  the  case  of  barium,  only  four 
lines  in  their  spectra.  He  thinks  that  this  anomaly  is  due  to 
the  excessively  refractory  nature  of  these  fluorids,  preventing 
them  from  volatilizing  so  readily  as  do  the  compounds  of 
lead.  The  compounds  of  spdium  with  chlorine  and  fluorine 
and  iodine  have  given  results  quite  opposite  to  those  given 
by  the  compounds  of  lead;  that  is  to  say,  the  iodine,  etc., 
produce  metallic  spectra  very  complete.  Lockyer  ha&  also 
discussed  the  difference  between  the  spectra  produced  by  a 
flame  and  those  given  when  we  make  use  of  the  electric 
spark,  and  he  finds  the  differences  are  such  as  are  probably 
due  only  to  the  difference  in  the  intensity  of  the  heat  and 
light.  He  has  also  investigated  the  spectra  of  the  above- 
mentioned  chemical  compounds  when  heated  in  hydrogen  as 
well  as  in  atmospheric  air,  and  concludes  that  a  compound 
body  has  a  spectrum  as  well  defined  as  that  of  a  simple  body; 
but  that,  while  the  spectrum  of  this  latter  consists  of  lines 
whose  number  and  thickness  augment  with  the  molecular 
density,  the  spectrum  of  a  compound  body,  on  the  other 
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hand,  consists  principally  of  bands.  In  both  cases  the  sim- 
plest spectra  correspond  to  the  least  density,  and  the  complex 
spectra,  as  well  as  the  continuous  spectrum,  correspond  to 
the  condition  of  greatest  density. 

2.  The  heat  necessary  in  order  to  act  upon  a  compound 
body  so  as  to  render  its  spectrum  visible,  decomposes  it  by 
reason  of  its  volatility.  The  number  of  true  metallic  rays 
that  appear  augment,  therefore,  in  proportion  to  the  disso- 
ciation, and,  in  proportion  as  the  metallic  rays  increase  in 
number,  the  bands  diminish.  Applying  these  considerations 
to  the  spectrum  of  the  sun  and  the  stars,  Lockyer  concludes 
that  the  general  appearance  of  the  solar  spectrum  shows  that 
in  all  probability  it  is  not  a  compound  of  the  spectra  of  com- 
pound bodies.  The  spectra  of  the  stars,  as  drawn  by  Secchi, 
prove,  in  Lockyer's  opinion,  the  certainty  of  the  existence  of 
composite  vapors  in  the  atmosphere  of  some  of  the  stars,  and 
one  can  suppose  that  the  changing  appearances  of  a  variable 
star  are  due  to  the  state  of  unstable  equilibrium  in  the  tem- 
perature of  this  star,  which  would  produce  at  one  time  a 
great  absorption  of  compound  molecules  or  of  metalloids,  at 
another  time  a  feeble  absorption  of  elementaiy  molecules. — 
6  j5,  1873, 1400.  

diffraction  gratings. 

Professor  C.  A.  Young,  of  Dartmouth  College,  has  suggested 
that  the  gratings  made  by  ruling  fine  lines  at  equal  distances 
on  a  plate  of  glass  may  advantageously  replace  the  prisms 
of  the  spectroscope  designed  for  the  obsei*vation  of  the  solar 
prominences  through  the  Frauenhofer  line  C.  Mr.  Ruther- 
ford has  recently  furnished  Professor  Young  with,  such  a 
ruled  surface  of  glass,  the  lines  of  which  are  at  such  an  inter- 
val that  six  thousand  four  hundred  and  eighty  of  them  are 
contained  within  the  space  of  one  inch.  Substituting  this 
for  the  prism  of  the  common  spectroscope,  Young  obtains  a 
spectrum  of  the  first  order,  and  in  which  the  D  lines  are  about 
twice  as  widely  separated  as  by  the  original  instrument ;  in 
the  neighborhood  of  the  C  line,  the  dispersion  is  nearly  four 
times  as  great.  On  applying  the  new  instrument  to  his 
equatorial  telescope,  he  finds  that  he  can  easily  see  the  bright 
lines  of  the  solar  chromosphei^e ;  and  on  opening  the  slit  of  the 
spectroscope,  he  perceives  the  outline  of  the  chromosphere, 
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and  the  forms  of  the  prominences  quite  as  well  as  with  the 
instruments  ordinarily  applied  to  that  class  of  observations. 
He  finds  the  diffraction  gratings  much  easier  and  lighter 
managed  than  the  train  of  prisms,  and  anticipates  that  for  a 
certain  class  of  observations  they  will  supersede  them. — 
4i>,  1873,  473.  

THE   MECHANICAL  COMBINATION   OP   COLOBS. 

Mr.F.J.Smith  has  designed  a  very  convenient  and  elegant 
instrument  to  illastrate  the  phenomena  of  combination  of 
colors.  The  instrnment  is  designed  to  show  the  color  that 
I'esalts  from  a  mixture  of  all  or  any  of  the  colors  of  the  spec* 
tioim  given  by  any.  It  consists  essentially  in  a  disk  which 
can  be  caused  to  revolve  very  rapidly ;  at  the  centre  of  the 
disk  is  fixed  a  small  plain  mirror  at  an  angle  of  forty-five  de- 
grees to  the  axis  of  revolution.  In  front  of  the  miiTor  is 
placed  a  prism,  while  in  front  of  the  prism,  and  like  it  at- 
tached to  the  disk,  there  are  placed  slides,  which  can  be 
changed  so  as  to  cut  off  any  part  of  the  rays  of  light.  A  ray 
of  light  is  admitted  through  a  small  slit  attached  to  the  mir- 
ror, in  such  a  way  that  the  light,  moving  nlong  the  axis  of 
revolution,  passes  first  of  all  through  the  slit,  then  impinges 
upon  the  mirror,  and  is  reflected  at  right  angles  to  the  axis ; 
then,  passing  through  the  prism  and  the  slides,  it  falls  upon  a 
fixed  screen  which  entirely  surrounds  the  movable  disk ; 
the  disk  being  set  in  revolution,  a  colored  band  falls  upon  the 
screen,  and  moves  around  it  as  the  disk  revolves.  When  a 
certain  velocity  is  arrived  at,  the  colors  combine,  so  that,  look- 
ing upon  the  screen,  we  see  the  light  which  originally  entered 
at  the  slit,  and  of  the  same  color,  unless  any  portions  of  this 
light  are  cut  off  by  the  slides  when  the  revolving  color  is 
seen  upon  the  screen. — 12  u4, 1873,  262. 

THE   SOLAB  HEAT  BEFLECTED   FBOM   LAKE   GENEVA.  ' 

Dufour  has,  by  means  of  hollow,  blackened  bulbs  with  a 
central  thermometer,  investigated  the  comparative  amount 
of  heat  received  from  the  direct  rays  of  the  sun,  and  that  re- 
ceived from  those  rays  that  are  reflected  from  the  surface  of 
the  water  of  Lake  Geneva.  Simultaneous  observation  was 
also  made  of  the  atmospheric  temperature,  and  the  whole 
series  of  observations  were  repeated  at  five  different  stationst 
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He  concludes  that  the  highest  proportion  of  heat  reflected 
from  the  lake  was  about  seven  tenths  of  the  incident  heat, 
which  amount  is  reflected  when  the  solar  rays  make  an  angle 
of  about  four  degrees  with  the  surface  of  the  water.  When 
the  sun  is  thirty  degrees  above  the  water,  the  proportion  of 
heat  reflected  is  inappreciable.  The  proportion  of  heat  re- 
flected is  almost  without  exception  greater  as  the  lake  is 
calmer.  The  rays  that  after  reflection  strike  upon  the  ad- 
jacent shores  of  the  lake  have  a  decided  influence  in  stimu- 
lating vegetable  growth.  This  action  of  reflected  heat  has 
no  probable  connection  with  the  absence  of  salt  in  the  water, 
and  the  same  or  very  similar  effects  will  no  doubt  be  observed 
from  the  surface  of  the  ocean.  This  reflected  heat  is  not 
without  its  influence  on  favorably  situated  plains,  and  ought 
to  affect  favorably  the  development  of  their  vegetation.  The 
loss  of  heat  passing  out  of  the  atmosphere  into  the  celestial 
spaces  should  by  these  experiments  be  considerable,  and  es- 
pecially in  the  southern  half  of  the  hemisphere,  where  the 
oceanic  areas  are  wider  than  in  the  northern  hemisphere. — 
4  1>,  1872,  218.  

A   NEW   METHOD   OF   ANALYSIS   OF   COMPOSITE   SOUNDS. 

At  the  recent  meeting  of  the  National  Academy  of  Scien- 
ces, Professor  Alfred  M.  Mayer  read  a  paper  entitled  "  A  New 
Method  ©f  Analysis  of  Composite  Sounds."  This  analysis  is 
interesting,  not  alone  by  reason  of  its  delicacy  and  perfec- 
tion, but  also  on  account  of  its  being  a  complete  experimental 
confirmation  of  Fourier's  celebrated  theorem,  as  applied  by 
Ohm  in  his  propositions  relating  to  the  nature  of  a  simple 
sound,  and  to  the  ear's  analysis  of  a  composite  sound  into  its 
simple  sonorous  elements.  The  discoveries  of  Professor  Mayer 
led  him  directly  into  experimental  researches  on  the  organs 
of  hearing  of  different  animals,  and  to  the  new  and  curious 
discovery  that  the  fibrils  of  the  antenna9  of  certain  insects 
vibrate  in  sympathy  to  the  notes  which  these  same  insects 
emit,  thus  affording  the  only  proof  ever  given  that  the  an- 
tennae must  be  the  orjrans  of  hearinor. 

The  theorem  of  Fourier  is  the  expression  of  a  mathematical 
possibility,  and  shows  that  if  w^e  represent  any  composite 
sound  by  a  periodic  curve,  then  such  curve  can  always  be 
reproduced  by  compounding  harmonic  curves  (often  infinite 
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in  number)  having  the  same  axis  as  the  given  curve,  and  the 
lengths  of  whose  recurrent  periods  are  1,  ^,  J,  i,  etc.,  of  the 
length  of  the  given  curve. 

The  above  theorem  is  the  statement  of  a  mathematical 
possibility,  and  it  does  not  necessarily  follow  that  it  can  be 
immediately  translated  into  the  language  of  dynamics  with- 
out experimental  confirmation;  for,  as  Helmholtz  remarks, 
"  That  mode  of  decomposition  of  vibratory  foims,  such  as 
the  theorem  of  Fourier  describes  and  renders  possible — is  it 
only  a  mathematical  fiction,  admirable  because  it  rentiers 
computation  facile,  but  not  corresponding  necessarily  to  any 
thing  in  reality  ?  Why  consider  the  pendulous  vibration  as 
the  inevitable  element  of  all  vibratory  motion  ?  "We  can  im- 
agine a  whole  divided  in  a  multitude  of  different  ways :  in 
a  calculation  we  may  find  it  convenient  to  replace  the  num- 
ber 12  by  8+4,  in  order  to  bring  8  into  view;  but  it  does 
not  follow  that  12  should  be  always  and  necessarily  consid- 
ered as  the  sum  of  8+4.  In  other  cases  it  may  be  more  ad- 
vantageous to  consider  the  number  as  the  sum  of  7+5. 

"  The  mathematical  possibility,  established  by  Fourier,  of 
decomposing  any  sonorous  motion  into  simple  vibrations,  can 
not  authorize  us  to  conclude  that  this  is  the  only  admissible 
mode  of  decomposition,  if  we  can  not  prove  that  it  has  a  sig- 
nification essentially  real.  The  fact  that  the  ear  effects  that 
decomposition,  induces  one,  nevertheless,  to  believe  that  this 
analysis  has  a  signification  independent  of  all  hypothesis  in 
the  exterior  world.  This  opinion  is  also  confirmed  precisely 
by  the  fact  stated  above,  that  this  mode  of  decomposition  is 
more  advantageous  than  any  other  in  mathematical  research- 
es. For  the  methods  of  demonstration  which  agree  with  the 
intimate  nature  of  things  are  naturally  those  which  lead  to 
theoretic  results  the  most  convenient  and  the  most  clear." 

But  although  Helmholtz  thus  states  the  importance  of  an 
experimental  confirmation  of  this  theorem,  yet  he  did  not  at- 
tempt to  test  its  truth  by  a  course  of  rigorous  experiments. 
This  Professor  Mayer  has  succeeded  in  doing  by  the  aid  of  his 
new  method  of  sonorous  analysis. 

It  is  well  known  that  if  a  surface  advance  regularly  under 
a  point  of  a  body  having  a  pendulous  vibration  in  a  plane 
parallel  to  the  surface,  this  point  will  describe  on  the  surface 
a  sinusoidal,  or,  as  it  is  now  more  generally  called,  a  harmonic 
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curve.  Ohm  states  that  such  a  vibration,  aud  only  sueh,  can 
produce  on  the  ear  the  sensation  of  a  simple  sound — in  other 
words,  of  a  sound  which  has  one  and  only  one  pitch.  But 
the  point  of  the  sonorous  body — whether  it  be  a  point  of  a 
membrane,  of  the  drum  of  the  ear,  of  the  end  of  a  vibrating^ 
rod,  or  of  the  air  itself— may  be  actuated  by  a  motion  which, 
when  it  is  caused  to  describe  itself  on  the  above-mentioned 
surface,  may  depart  greatly  in  its  form  from  the  simple  har- 
monic curve.  Yet  in  this  case,  according  to  Ohm,  the  ear 
will  act  on  this  composite  motion  as  the  analysis  of  the  math- 
ematician can  act  on  its  corresponding  curve,  and  will  de- 
compose it  into  the  simple  harmonic  vibrations  which  com- 
pose it.  Therefore  the  ear  will,  in  this  case,  perceive  several 
sounds,  each  having  one  definite  pitch,  and  with  the  proper 
degree  of  attention  can  take  cognizance  of  any  one  of  them, 
to  the  exclusion,  more  or  less,  of  all  of  the  other  components. 
But  if  Ohm's  proposition  be  true,  then  there  must  be  a  rea- 
son for  it  in  the  very  dynamic  constitution  of  the  ear.  This 
HelmhoUz  saw,  and  the  discovery  of  the  3000  chords  of  Corti- 
in  the  cochlea  and  of  Schultze's  bristles  in  the  ampulsB  led 
him  to  suppose  that  these  bodies  effected  the  analysis  of  the 
sound  by  vibrating  sympathetically  with  its  simple  compo- 
nents. Thus  he  founded  his  theory  of  audition,  which  at 
once  led  him  to  bis  physiological  theory  of  music  as  contain- 
ed in  his  renowned  work,  ^^Die  Lehre  von  den  Tonempfindun- 
gen^^  in  which  he  reveals  the  hidden  causes  of  musical  har- 
mony, which  had  remained  for  2000  years  a  seci<et  and  a 
problem  to  the  mind  of  man.  But  many  difficulties  present 
themselves  when  we  would  bring  to  the  test,  of  experiment 
the  propositions  of  Ohm  and  Helmholtz's  ingenious  hypothe- 
sis of  audition.  First,  the  complex  sound  on  which  we  would 
experiment  emanates  from  a  multitude  of  vibrating  points, 
and  the  points  of  the  resultant  wave  surface  differ  in  their 
amplitudes  of  vibration,  while  points  equally  removed  from 
the  geometric  centre  of  the  wave  differ  in  their  phases  of  vi- 
bration, so  that  when  such  a  wave  falls  at  an  angle  on  sym- 
pathetically vibrating  bodies  which  present  any  surface,  the 
effects  produced  are  the  results  of  extremely  complex  mo- 
tions. The  mind  sees  at  once  the  difference  between  this 
complex  conception  and  Ohm's  simple  statement  of  his  appli- 
cation of  Fourier's  theorem.     The  only  experiment,  indeed, 
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which  Helmholtz  adduces  in  support  of  his  acoustical  appli- 
cations of  Fourier's  theorem  is  precisely  in  the  condition  of 
the  relations  we  have  just  described,  viz.,  that  in  which  the 
chords  of  a  piano  are  caused  to  vibrate  sympathetically  to  the 
elements  which  may  exist  in  the  note  we  sing  over  the  strings 
of  the  instrument. 

As  the  mathematician  in  his  analysis  decomposes  seriatim 
every  point  of  the  recumng  curve  into  its  elements,  so  the 
physicist,  in  confii-ming  the  theorem  of  Fourier,  should  decom- 
pose into  its  elementary  harmonic  vibrations  the  sonorous 
motions  which  such  curve  represents  and,  indeed,  reproduces 
when  it  is  drawn  under  a  slit  in  a  piece  of  paper  which  ex- 
poses only  a  point  of  the  curve  at  once.  To  do  this  it  is  re- 
quired that  only  one  vibrating  point  of  the  body  should  be 
experimented  on,  and  that  the  composite  vibratory  motion  of 
this  point  should  be  conveyed  along  lines  to  bodies  vibrating 
sympathetically  to  the  elements  of  the  composite  vibration, 
and  that  these  sympathetically  vibrating  bodies  should  be 
capable  alone  of  giving  simple  or  pendulous  vibrations. 

To  render  assurance  doubly  sure.  Professor  Mayer,  having 
found  two  fibrils  of  the  antennae  of  a  mosquito  which  vibrated 
powerfully  to  two  different  notes,  measured  these  fibrils  very 
accurately  under  the  microscope.  He  then  constructed  some 
fibrils  out  of  pine  wood,  which,  though  two  or  three  feet 
long  and  of  the  thickness  of  small  picture-cord,  had  exactly 
the  same  proportion  of  length  to  thickness  as  the  fibrils  of 
the  antennae  of  the  mosquito.  He  found  that  these  slender 
pine  rods  or  fibrils  had  to  each  other  the  same  ratio  of  vibra- 
tion as  the  fibrils  of  the  mosquito. 

These  experiments  were  also  extended  in  a  direction  which 
added  new  facts  to  the  physiology  of  the  senses.  If  a  sono- 
rous impulse  strike  a  fibre  so  that  the  direction  of  the  im- 
pulse is  in  the  direction  of  the  fibre,  then  the  fibre  remains 
stationary.  But  if  the  direction  of  the  sound  is  at  right  an- 
gles to  the  fibre,  the  fibre  vibrates  with  its  maximum  inten- 
sity. Thus,  when  a  sound  strikes  the  fibrils  of  an  insect, 
those  on  one  antenn»  are  vibrated  more  powerfully  than  the 
fibrils  on  the  other,  and  the  insect  naturally  turns  in  the  di- 
rection of  that  antennae  which  is  most  strongly  shaken.  The 
fibrils  on  the  other  antennae  are  now  shaken  with  more  and 
more  intensity,  until,  having  turned  his  body  so  that  both 
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antennaB  vibrate  with  equal  intensity,  he  has  placed  the  axis 
of  his  body  in  the  direction  of  the  sound.  Experiments  under 
the  microscope  show  that  the  mosquito  can  thus  detect  to 
within  five  degrees  the  position  of  the  sonorous  centre. 

To  accomplish  the  above  would  be  to  arrive  at  a  new 
method  of  analysis  of  sounds,  and  to  give  a  complete  experi- 
mental confirmation  of  Fourier's  theorem.  This  Professor 
Mayer  has  succeeded  in  doing,  as  follows:  A  membrane  is 
placed  near  the  sonorous  body.  Attached  to  a  point  of  this 
membrane  are  several  fibres  from  a  silk-worm  cocoon.  Each 
of  these  leads  to  a  tuning-fork.  Now,  it  is  known  that  a 
tuning-fork  can  only  give  a  simple  sound,  that  is,  a  sound 
having  only  one  pitch.  Hence,  if  any  of  the  sounds  which 
are  given  by  these  forks  exist  in  the  sounds  given  by  the  so- 
norous body,  the  forks  giving  these  sounds,  and  only  these, 
will  vibrate.  Professor  Mayer  showed  this  by  placing  on 
the  prongs  of  the  forks  small  pieces  of  wax.  This  system  of 
analysis  is  found  to  be  so  delicate  that  if  the  fork  is  thrown 
out  of  tune  by  the  weight  of  the  piece  of  wax,  so  that  it  will 
give  one  beat  in  eight  seconds  with  the  sound  which  it  had 
before  it  was  loaded,  it  will  thus  detect  this  dijference  in  the 
pitch.  According  to  Weber,  of  Gennany,  the  most  accom- 
plished musical  ear  can  detect  a  difference  of  pitch  in  two 
notes  whose  ratio  of  vibration  is  as  1000  to  1001 ;  but  by  this 
method  a  difference  of  pitch  can  be  detected  in  two  notes 
where  the  ratio  of  vibration  is  4000  to  4001. 

Professor  Mayer  then  gave  an  account  of  experiments  by 
which  he  has  partly  succeeded  in  measuring  the  relative  in- 
tensity of  sounds  by  the  quantity  of  heat  that  sounds  give 
when  the  bodies  producing  them  are  caused  to  send  their  vi- 
brations into  India  rubber.  The  rubber  is  in  the  form  of  a 
very  thin  sheet,  stretched  between  the  prongs  of  a  fork,  and 
inclosed  on  the  sides  by  a  thermo-battery.  Professor  Mayer 
is  still  conducting  researches  in  this  direction.  Unless  we 
can  measure  the  intensity  of  sounds,  there  is  no  science  of 
acoustics.  Last  year  Professor  Mayer  made  an  initial  step 
in  that  direction,  by  measuring  with  great  accuracy  the  rela- 
tive intensity  of  sounds  of  the  same  pitch.  But  to  measure 
the  relative  intensity  of  sounds  of  a  different  pitch  is  a  much 
more  difficult  matter,  and  has  not  yet  been  accomplished. 
Professor  Mayer,  however,  hopes  to  succeed  in  this  by  con- 
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Terting  a  certain  known  fraction  of  a  sonoroas  vibi*ation  into 
heat. 

Professor  Mayer  now  exhibited  to  the  Academy  the  re- 
sultant curve  produced  by  combining  the  first  six  harmonics 
of  a  musical  note.  This  curve  was  then  drawn  on  a  circular 
disk  of  glass  by  removing  from  its  blackened  sui*face  the 
continuous  line  of  the  curve,  which  i*eturned  on  itself  This 
curve  was  now  placed  in  front  of  a  lantera,  and  the  image  of 
the  line  was  projected  on  a  screen.  A  slit  in  a  piece  of  card- 
board having  been  placed  in  front  of  the  curve,  and  in  the 
direction  of  a  radius  of  the  disk,  and  the  disk  being  revolved, 
caused  the  spot  of  light  on  the  screen  to  vibrate  like  the 
drum  of  the  ear  when  it  listens  to  a  musical  note.  This  ex- 
periment, from  its  novelty  and  interest,  elicited  great  ap- 
plause. 

Professor  Mayer  then  proceeded  to  give  an  account,  illus- 
trated by  experiment,  of  what  he  supposes  to  be  the  organ 
of  bearing  in  insects.  Placing  a  male  mosquito  under  the' 
microscope,  and  sounding  various  notes  of  tuning-forks  in 
the  range  of  the  sounds  given  by  the  female  mosquito,  the 
various  fibres  of  the  antennae  of  the  male  mosquito  vibrated 
sympathetically  to  these  various  sounds.  The  longest  fibres 
vibrated  sympathetically  to  the  grave  notes,  and  the  short 
fibres  vibrated  sympathetically  to  the  higher  notes.  The 
fact  that  the  nocturnal  insects  have  highly  organized  anten- 
nsB,  while  the  diurnal  ones  have  not,  and  also  the  fact  that 
the  anatomy  of  these  parts  of  insects  shows  a  highly  devel- 
oped nervous  organization,  leads  to  the  highly  probable  in- 
ference that  Professor  Mayer  has  here  given  facts  which  form 
the  first  sure  basis  of  reasoning  in  reference  to  the  nature  of 
the  auditory  apparatus  of  insects.  —  N.Y.  Tribune  Extra ^ 
No.  10.  

A   SYSTEM   OF   OPTICAL  TELBGBAPHY. 

During  the  siege  of  Paris  by  the  German  armies,  a  Com- 
mission was  nominated  by  the  Governor  to  decide  upon  the 
problem  of  optical  telegraphy.  The  proceedings  of  this  Com- 
mission were,  of  course,  not  published  so  long  as  the  public 
safety  demanded  secrecy ;  but  there  was  deposited  with  the 
Secretary  of  the  Academy  of  Sciences  a  sealed  packat^e  con- 
taining a  short  exposition  of  the  experiments  and  results  ob- 
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taiiied  during  the  war.  The  recent  publication  of  a  memoir 
by  an  Italian  on  this  same  subject  has  led  the  members  of 
the  French  Commission  to  state  that  the  Italian  method  of 
observation  and  their  results,  as  announced  by  them,  offer  a 
very  complete  analogy  with  those  of  the  French  Commission ; 
and,  in  order  to  secure  priority,  the  latter  body  has  made 
public  some  of  their  results.  The  sealed  packet  was,  there* 
fore,  opened  by  the  Secretary  of  the  Academy  of  Sciences  on 
the  7th  of  July,  1873,  and  from  its  contents  we  make  the  fol- 
lowing abstract : 

The  apparatus  used  by  the  French  Commission  consisted 
of  two  telescopes,  one  at  each  station,  the  stations  being  gen- 
erally, of  course,  upon  mountain -tops  or  other  prominent 
points.  The  telescopes  were  pointed  directly  upon  each 
other,  so  that  a  light  placed  at  the  focus  of  one  was  seen  by 
an  observer  at  the  eye-piece  of  the  other.  The  brightness  of 
the  image  perceived  by  the  observer  would,  of  course,  depend 
*  on  the  intensity  of  the  original  light,  the  distance  between 
the  telescopes,  the  apertures  of  the  telescopes,  and  the  state 
of  the  atmosphere.  Numerous  experiments  were  made  in 
September,  October,  and  November,  1870,  in  order  to  deter- 
mine the  best  conditions  of  construction  and  establishment 
of  the  apparatus.  The  signals  were  made  simply  by  display- 
ing and  concealing  the  light,  a  conventional  alphabet  being 
employed,  probably  not  dissimilar  to  that  known  as  the  Morse 
alphabet  employed  by  telegraphers.  The  rapidity  with  which 
signals  were  exchanged  appears  to  have  coincided  veiy  nearly 
with  the  rapidity  attained  in  ordinary  telegraphy.  The  max- 
imum  distance  between  which  signals  were  successfully  ex- 
changed appeai-s  to  have  amounted  to  thirteen  miles.  The 
Commission  alsp  undertook  to  put  Paris  in  communication 
with  the  provinces  by  sending  up  two  of  its  members  In  a 
balloon,  in  order,  if  possible,  to  communicate  their  conven- 
tional system  of  optical  signals  to  those  dwelling  beyond  the 
lines  of  investment.  The  two  membera  who  undertook  this 
matter  established  themselves  at  Bordeaux,  where  they  form- 
ed a  school  of  optical  telegraphy,  and  were  able  to  introduce 
the  use  of  non-achromatic  telescopes  of  a  very  large  size,  a 
step  that  was  very  advantageous  in  the  matter  of  economy. 
The  first  communication  between  Paris  and  the  country  be- 
yond through  the  medium  of  these  two  branches  of  the  Coin- 
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mission  took  place  in  January,  1871.  Experiments  were  also 
contmued  subsequently  to  the  conclusion  of  the  armistice, 
and  the  details  so  perfected  that  at  night-time  the  signals, 
as  they  ^ere  then  made,  were  read  with  the  naked  eye  at  a 
distance  of  twenty-three  miles,  and  the  practical  utility  of 
the  method  thus  completely  demonstrated. — 6  ^,  1873, 36. 

HARMONIC   ECHOES. 

Lord  Rayleigh  communicates  the  explanation  of  certain 
interesting  echoes,  which  he  calls  harmonic  echoes,  a  name 
given  to  it  by  Dr.  Brewer.  On  the  river  Nahe,  not  far  from 
Coblentz,  is  an  echo  which  makes  thirteen  i*epetitions  at  cer- 
tain intervals.  Sometimes  the  echo  seems  to  approach  the 
listener,  sometimes  to  be  retreating  from  him ;  sometimes  dia« 
tin^ty  sometimes  feeble ;  at  one  time  it  is  heard  to  the  right, 
at  another  to  the  left.  The  special  peculiarity  of  it  consists 
in  that  the  sound  heard  is*  at  times  in  unison  with  the  direct 
sound,  and  at  others  it  is  a  third,  fifth,  or  tenth  of  the  funda* 
mental  sound.  Similar  echoes,  but  perhaps  more  musical, 
ai^  found  at  Paisley,  Scotland,  and  at  the  Lake  of  Killarney, 
in  Ireland.  The  latter  is  celebrated  in  that  it  returns  in  re^ 
sponse  to  any  simple  air  played  on  a  bugle  a  very  excellent 
repetition  of  it,  having  a  pitch  corresponding  to  the  second 
harmonic.  An  echo  near  Glasgow  returns  any  note  that 
may  be  played  a  third  lower,  and  after  a  few  minutes'  pause 
a  second  repetition  is  heard  still  lower  than  the  former,  and 
after  a  similar  pause  the  same  notes  are  repeated  a  third 
time  in  a  still  lower  and  feebler  tone.  Rayleigh,  while  hesi- 
tating to  believe  that  these  descriptions  ai'c  not  somewhat 
exaggerated,  thinks  that  they  have  a  basis  of  truth,  and  has 
himself  observed  the  sound  of  a  woman's  voice  echoed  from 
a  plantation  of  fir-trees,  but  with  the  pitch  raised  an  octave. 
The  explanation  which  he  gives  of  these  interesting  phenom- 
ena presumes  that  the  echo  is  returned  to  the  hearer,  not 
from  a  plain  surface,  but  from  a  broken  sui*face,  or  a  group 
of  small  obstacles,  from  the  surface  of  each  of  which  a  small 
wave  of  sound  is  reflected  back  to  the  observer.  This  dif- 
fused sound  he  considers  would  necessarily  contain  the  higher 
elements,  that  is,  the  notes  of  higher  pitch,  in  excessive  pro- 
portion, and,  consequently,  the  direct  wave,  being  shorn  of 
these  higher  elements,  will  appear  duller  than  the  original 
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sound.  If,  for  example,  a  plain  wall  were  covered  with 
small  projections,  there  would  be  a  diffused  echo  due  to  the 
projections,  and  an  ordinary  echo  obeying  the  law  of  reflec- 
tion. In  the  latter  echo,  the  original  will  be  faithfully  re- 
produced. In  the  diffused  echo  the  higher  elements,  or  the 
waves  of  higher  pitch,  will  preponderate,  and  according  to 
the  relative  strength  of  the  diffused  and  the  regular  echo 
will  be  the  impression  made  upon  the  ear  of  the  hearer. — 12 
Ay  1873,  300.  

HINRICHS'  THEORY   OF  MOLECULES. 

Hinrichs,  of  Iowa,  has,  in  his  "  Molecular  Mechanics,"  given 
the  physical  properties  of  bodies  as  a  function  of  the  atotnic 
weight,  and  the  moment  of  inertia  of  the  molecules,  and  he 
has  recently  sought  to  determine,  experimentally  and  quan- 
titatively, the  existence  of  these  physical  properties.  He 
communicates  his  result  to  the  Paris  Academy  of  Sciences  as 
follows :  According  to  his  theory,  the  specific  heat,  the  specific 
volumes  of  the  temperatures  of  boiling  and  fusing,  are  all  def- 
inite and  simple  functions  of  the  moment  of  inertia  of  the 
molecules ;  and,  by  a  process  of  computation  which  he  de- 
velops at  length  for  the  case  of  a  certain  class  of  hydrocar- 
bons, he  arrives  at  the  conclusion  that  the  maximum  value 
of  the  moment  of  inertia  of  a  molecule  of  these  bodies  is  81.5 
units  of  an  empirical  scale  adopted  by  him. — 6  J9, 1873, 1692. 

THE   DIALYSIS   OF  VEGETABLE   CUTICLE^ 

According  to  Bai'thelemy,  the  cuticle  of  a  vegetable  is  a 
natural  colloidal  film,  through  which  carbonic  acid  gas  is  ab- 
sorbed into  the  plant  by  a  process  similar  to  that  first  ob- 
served by  Graham,  and  called  by  him  the  phenomenon  of 
dialysis.  The  experiments  of  Professor  Graham  were  made 
upon  thin  solutions  of  various  substances,  almost  exclusively 
of  vegetable  origin,  and  also  on  easily  soluble  substances^  to 
which  he  gave  the  name  of  crystalloid.  Thus,  for  instance, 
gruel  or  broth,  containing  a  very  little  arsenic  dissolved  in 
it  and  submitted  to  dialysis,  gives  up  the  whole  of  its  arsenic 
to  the  pure  water  on  the  opposite  side  of  the  dividing  film 
separating  the  gruel  from  the  pure  water.  The  film  probably 
acts  upon  different  substances  with  different  degrees  of  in- 
tensity, depending  upon  their  relative  chemical  natures,  and 
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in  the  experiment  with  gruel,  and,  in  fact,  in  most  chemical 
analyses  by  this  process,  parchment  paper  is  found  to  be  a 
most  effective  substance.  Barthelemy  maintains  that  the 
cuticle  of  most  vegetable  substances,  and  especially  of  leaves, 
is  particularly  energetic  in  facilitating  the  transmission  of 
carbonic  gas.  From  a  number  of  experiments  made  by  him, 
he  has  shown  that  a  given  quantity  of  this  gas  is  diffused 
through  a  film  formed  from  a  portion  of  the  leaf  of  a  Bego- 
nia in  one  hour's  time,  while  the  same  quantity  of  nitrogen 
required  fourteen  hours,  and  oxygen  required  six  hours'  time ; 
that  is  to  say  that  the  natural  colloidal  vegetable  surfaces 
have  for  carbonio  acid  a  diffusable  power  thirteen  or  fourteen 
4;imes  greater  than  that  which  they  have  for  nitrogen,  and 
six  times  greater  than  they  have  for  oxygen. — 6  B^  1873, 428. 

THE   RELATION    BETWEEN    THE    PHENOMENA   OP    ELECTEICITY 

AND   CAPILLABITY. 

When  a  globule  of  mercury  is  placed  in  a  vase  of  glass, 
and  surrounded  by  sulphuric  acid,  it  contracts  itself  and  be- 
comes more  convex.  When  we  put  it  in  metallic  communi- 
cation with  an  iron  or  copper  point,  which  also  touches  the 
acid,  there  is  produced  an  electric  current  which  polarizes 
the  surface  of  the  mercury.  Experiments  show  that  the  con- 
traction of  the  surface  is  due  to  a  change  in  its  capillary  con- 
fitant.  This  constant  is  the  electro  motive  force  of  the  polar- 
ization, they  being  functions  of  each  other. 

Reciprocally,  an  extension  of  the  surface  produces,  by  pure- 
ly mechanical  action,  a  polarity,  the  same  as  that  made  by 
the  electric  current. 

Lippman,  to  whom  we  owe  the  preceding  novel  remarks, 
bases  on  these  phenomena  the  idea  of  a  machine  which  shall 
transform  the  current  of  a  galvanic  battery  into  mechanical 
work.  Two  masses  of  mercury,  covered  by  the  acidulated 
water,  served  alternately  as  the  negative  electrode  to  the  cur- 
rent from  one  element  of  a  Daniell's  battery.  The  motions  of 
the  expanding  and  contracting  mercury  act  upon  small  tubes 
to  which  their  motion  is  communicated. — 6  JB^  1873, 1408. 


THE   DYNAMICAL  THEORY   OF   GASES. 

Maxwell. writes  that  he  has  recently  been  revising  the 
theory  of  gases,  founded  on  the  assumption  of  the  collisions 
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of  elastic  spheres;  usiDg,  however,  the  methods  of  his  paper 
published  in  1866,  rather  than  those  of  his  first  paper,  pub- 
lished in  1860,  which  latter  ai*e  more  difficult  of  application, 
and  which  he  thinks  led  him  into  some  confusion  in  treating: 
of  the  diffusion  of  gases.  He  finds  evidence  of  considerable 
importance  in  favor  of  his  present  hypothesis,  namely,  that 
published  in  1866,  in  the  I'esult  of  the  experimental  investi- 
orations  of  Loschmidt,  who  has  made  a  number  of  determina- 
tions  of  the  interdiffusion  of  gases  in  the  cases  of  hydrogen, 
oxygen,  carbonic  oxide,  and  carbonic  acid,  to  which  we  have 
alluded  in  a  previous  communication.  Proof  of  a  higher  or- 
der, however,  is  furnished  by  a  comparison  between  the  re- 
sults of  experiments  of  entirely  different  kinds ;  as,  for  in- 
stance, the  coefficients  of  diffusion  and  those  of  viscosity. 
He  compares  the  results  of  some  computations  based  on  the 
experimental  investigations  of  Loschmidt,  Meyer,  and  him- 
hc'lf,  and  he  finds  a  certain  agreement  —  such  that  the  ratio 
of  the  above-mentioned  coefficients  agrees  within  the  limits 
of  the  possible  errors  of  the  determinations.  In  the  theory  of 
the  constitution  of  gases  propounded  by  himself,  an  important 
part  is  played  by  a  quantity  called  the  mean  length  of  the  un* 
interrupted  path  of  a  molecule^  or,  more  concisely,  tfie  mean 
path.  He  calculates  the  value  of  this  mean  path,  in  hydro- 
gen, at  the  temperature  zero  degrees  Centigrade,  and  baro- 
metric pressure  V60  millimeters,  to  be  965  million ths  of  a  mil- 
limeter, and  for  carbonic  acid  gas  430  of  the  same  units.  In 
the  case  of  hydrogen,  the  wave  length  of  the  ray  of  light 
called  the  F  ray  is  five  times  as  gi*eat  as  the  above-given 
mean  path  of  the  molecule.  He  then  proceeds  to  enter  upon 
a  more  hazardous  question,  namely,  the  actual  size  of  the 
molecule ;  and  making  use  of  such  approximate  data  as  are  at 
present  only  available  for  this  computation,  he  finds  for  the 
diameter  of  the  molecule  of  hydrogen  about  six  millionths 
of  a  millimeter,  and  for  the  molecule  of  carbonic  acid  about 
nine  such  units.— 12  A^  1873, 300. 

DIFFUSION  OF  CARBONIC  ACID. 

It  has  generally  been  supposed  that  in  an  inclosure,  pro- 
tected against  the  wind,  a  layer  of  carbonic  acid  gas  will  re- 
main for  a  long  time,  with  a  layer  of  atmospheric  air  above 
it,  without  any  considerable  mixture  of  the  two  gases  taking 
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place ;  this  being  based  upon  the  hypothesis  that  two  fluids, 
of  different  specific  gravity,  will  long  remain  separate  if  kept 
still.  On  this  account  it  is  often  maintained  that  the  car- 
bonic  acid  gas  of  an  occupied  room  is  iu  largest  percentac^e 
near  the  floor,  and  that  in  sleeping  at  a  point  somewhat 
above  this  the  accumulations  of  the  gas  will  be  comparative- 
ly innocuous. 

Dn  Pettenkofer,  however,  has  recently  substantiated  the 
assertions  of  previous  writers,  as  to  the  inaccuracy  of  such 
views,  by  a  series  of  experiments  made  at  Marionbad,  where 
a  spring  throwing  off  carbonic  acid  gas  very  rapidly  has  a 
small  wooden  house  built  over  it,  and  into  which  the  gas, 
containing  at  least  70  per  cent,  of  carbonic  acid,  is  continual- 
ly discharging.  He  finds,  as  the  result  of  continued  and 
careful  investigations  under  these  circumstances,  that  car- 
bonic acid  gas  is  diffused  into  the  atmosphere  with  the  ut- 
most rapidity ;  so  much  so,  indeed,  that  at  a  distance  of  only 
an  inch  above  the  water  surface,  more  than  two  volumes  of 
the  atmospheric  air  were  already  mixed  with  the  gas  of  the 
spring;  and  that,  still  higher,  the  diffusion  is  so  complete 
that  the  air  is  quite  respirable. — 18  A^  May  30, 1873,  262. 

THE   FLOW   OF   WATER  IN  RIVERS  AND  CANALS. 

We  have  already  given  in  some  detail  the  valuable  theo- 
retical results  attained  by  Cialdi  in  studying  the  various  im- 
portant problems  of  hydraulics.  In  the  practical  labor  of 
measuring  exactly  the  currents  in  rivere,  a  decided  improve- 
ment appears  to  have  been  made  by  D.  F.  Hemy,  chief  en- 
gineer of  the  water-works  in  Detroit,  in  the  invention  and 
application  of  his  telegraphic  current  meter.  By  the  inven- 
tion of  this  instrument,  and  especially  by  the  extended  se- 
ries of  experimental  determinations  made  with  it,  he  has  con- . 
tributed  materially  toward  an  advance  of  the  science  of  hyr 
draulics. 

The  principal  application  of  his  current  meter  thus  far 
made  consists  in  the  measurement  of  the  currents  of  the  St. 
Clair  River,  both  on  the  6ur&,ce  of  the  water  and  at  depths 
successively  increasing  to  forty-five  feet.  Henry  concludes 
that  in  large  rivers  we  may  consider  the  surface  velocity  in 
a  calm  time  to  be  nearly  the  same  as  the  maximum  velocity, 
while*  in  narrow  canals,  with  vertical  sides,  it  may  be  con- 
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siderably  less.  The  velocity  at  various  depths,  according  to 
Henry,  may  be  represented  by  the  ordinates  of  an  ellipse, 
whose  abscissas  represent  the  depths  below  the  surface.  In 
order  to  obtain  the  velocity  of  any  cross  section  of  the  stream, 
Henry  maintains  that  the  mean  velocity  observed  at  six 
tenths  of  the  depth,  especially  when  the  observations  are 
made  at  a  number  of  stations  in  a  line  crossing  the  stream, 
is  decidedly  better  than  the  mean  velocity  deduced  from  mid- 
depth  observations. — 4  J9, 1873, 165. 

A  NEW   EXPLANATION   OF   EUPKRT's   DEOPS. 

The  bursting  produced  in  Rupert's  drops  the  moment. that 
the  thin  end  is  broken  off  has  been  hitherto  attributed  to  a 
state  of  forced  dilatation  of  the  interior. 

These  drops,  as  is  well  known,  are  generally  made  by  drop- 
ping melted  glass  into  a  basin  of  cold  water,  and  it  is  sup- 
posed that  the  exterior  surface  being  suddenly  chilled,  con- 
lines  the  interior  portions  in  a  condition  such  that  the  least 
disturbance  of  the  equilibrium  of  the  outer  surface  allows 
the  interior  to  suddenly  expand,  thereby  causing  the  whole 
piece  of  glass  to  fly  into  numerous  fragments.  De  Luynes 
has  quite  carefully  investigated  this  subject  of  the  break- 
ing of  the  Rupert's  drops,  and,  in  order  to  cause  them  to 
break  without  applying  to  them  from  the  exterior  any  addi- 
tional mechanical  force,  he  suspends  such  a  drop  by  a  thread 
over  a  platinum  vessel  containing  fluohydric  acid.  On  al- 
lowing the  fine  extremity  of  the  glass  to  dip  into  the  liquid, 
he  finds  that  he  can  always  dissolve  the  whole  of  the  thin  end 
without  destroying  the  drop.  But  when  the  acid  touches  the 
origin  of  the  neck,  that  is,  its  point  of  divergence,  the  equi- 
librium is  always  broken,  and  the  drop  then  separates  into 
a  great  number  of  fragments,  but  in  most  instances  without 
explosion.  On  the  other  hand,  if  he  dip  the  large  end  of  the 
drop  into  the  acid,  keeping  the  origin  of  the  neck  and  the 
whole  of  the  thin  end  out  of  the  liquid,  the  drop  may  be  com- 
pletely dissolved  without  rupture. 

These  experiments  prove  that  the  stability  of  the  drop  de- 
pends on  the  existence  of  the  origin  of  its  neck.  If,  again, 
we  cut  through  the  drop  by  a  saw,  the  explosion  always 
takes  place  as  soon  as  a  little  more  than  half  the  thickness 
of  the  glass  has  been  cut  away.     Again,  if  the  drops  are  en- 
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cased  in  plaster  of  Paris,  covering  a  little  more  than  half 
of  their  thickness,  and  the  thin  end  be  left  protruding,  the 
moment  that  the  neck  is  reached  by  the  fluohydric  acid,  and 
the  drop  is  disaggregated  with  or  without  explosion,  the  frag- 
ments will  be  found  to  remain  very  nearly  in  their  place,  and 
grouped  into  a  series  of  conic  assemblages,  encased  one  with- 
in the  other,  and  having  their  summits  toward  the  thin  end. 
If,  on  the  other  hand,  instead  of  using  fluohydric  acid,  we 
saw  into  the  big  end,  after  the  explosion  takes  place  the  small 
conical  arrangement  is  perceived,  but  the  summit  of  the  cone 
is  in  an  opposite  direction.  And,  again,  if  the  drop  is  sawed 
in  the  middle,  we  have  on  each  side  of  the  incision  opposite 
conical  arrangements.  Similar  phenomena  are  presented  by 
thin  glass  tubes,  which  are  chilled  by  cooling  in  the  air  at 
the  moment  of  their  fabrication. 

De  Luynes  also  confirms  the  results  attained  by  Dufour 
concerning  the  heat  disengaged  during  the  explosion  of  the 
Rupert's  drops.  He  even  finds  that  occasionally  a  specimen 
presents  itself,  such  that  on  squeezing  it  between  the  finger 
and  thumb  a  considerable  disengagement  of  heat  is  produced. 
The  explanation  of  all  these  phenomena,  De  Luynes  thinks, 
does  not  require  that  we  assume  the  glass  drops,  when  entire, 
to  be  held  in  a  condition  other  than  that  which  arises  from 
unequal  expansion,  resulting  from  the  difference  in  the  cooling 
of  the  interi0"r''aifd  exterior  portions  of  the  Rupert's,  drop.  He 
considers  the  drop  as  formed  by  the  superposition  of  layers 
of  glass  unequally  chilled  and  expanded,  yet  cemented,  as  it 
were,  to  one  another.  The  exterior  layers,  because  of  the  re- 
sistance of  the  interior  ones,  can  only  yield  to  this  force  of 
elasticity  when  through  any  cause  whatever  the  interior  lay- 
ers of  the  drop  are  at  the  same  moment  set  free  to  return 
to  their  normal  state  of  expansion.  Owing  to  the  form  of 
the  drop,  it  is' apparent  that  all  these  layers  meet  together  at 
the  origin  of  the  nieck,  so  that,  on  destroying  this,  the  com- 
mon point  of  resistance  vanishes. — 4  -Z>,  1878,  232. 


,-i 


THE  ATOMIO  THEOEY  OF  PROFESSOR  CHALLIS. 

The  various  forms  in  which  the  atomic  theory  is  developed 
by  all  the  diffeVent  authors  who  have  made  this  the  subject 
of  mathematical  or  experimental  investigation,  have  appeared 
unsatisfactory  to  Professor  Challia,  who  has,  in  a  recent  work 
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of  considerable  mathematical  ability,  developed  his  own  views 
of  the  theory  of  action  at  a  distance.    He  regards  the  material 
universe  as  '^  a  vast  and  wonderful  mechanism,  of  which  not 
the  least  wonderful  thing  is  its  being  so  constructed  that  we 
can  undei'stand  it."    The  world,  according  to  Professor  Chal- 
lis,  is  made  up  of  atoms  and  ether.     The  atoms  are  spheres 
unalterable  in  magnitude  and  endowed  with  inertia,  but  with 
no  other  property  whatever.     The  ether  is  a  perfect  fluid, 
endued  with  inertia,  and  exerting  a  pressure  proportionate 
to  its  density.     It  is  continuous,  and,  therefore,  does  not  con* 
sist  of  atoms,  and  fills  up  all  the  intei*8tices  of  the  atoms. 
The  two  constituents  of  the  universe,  therefore,  are  atoms, 
which  we  can  picture  in  our  minds  as  so  many  marbles ;  and 
the  ether,  which  behaves  exactly  as  air  would  do,  if  Boyle^s 
(or  Mariotte's)  law  were  strictly  accurate,  if  its  temperature 
were  invariable,  and  if  it  were  destitute  of  viscosity,  and  if 
gravity  did  not  act  upon  it.    Professor  Challis  sets  before  him 
"the  task  of  explaining  all  actions  between  bodies  or  parts  of 
bodies,  whether  in  apparent  contact  or  at  stellar  distances,  by 
the  motion  of  this  all-embracing  ether,  and  the  prossure 
thence  resulting.    The  hypothesis.with  which  we  thus  start,'* 
says  Nature^  "is  certainly  not  embarrassed  with  any  indefinite 
or  ill-defined  conceptions  of  the  properties  of  the  elements  of 
matter."   Without  going  through  the  mathematical  solutions 
given  by  Challis  in  the  work  referred  to,  we  may  merely  in- 
dicate the  nature  of  the  problems  that  he  undertakes  to  solve. 
He  introduces  the  Newtonian  law  of  attraction,  varying  in- 
versely as  the  square  of  the  distance,  as  a  consequence  of  the 
periodic  motion  of  the  particles  of  ether,  but  is  not  able  to 
deduce  the  numerical  value  of  the  influence  exerted  by 
the  particles  of  ether  upon  the  atoms  of  which  matter  is 
constituted.     Having,  however,  by  the  vibrations  of  the 
etherial  particles,  set  in  motion  the  atoms  of  matter,  he 
shows  that  attractions  and  repulsions  will  result     Besides 
the  waves  of  eth'er,  the  author  contemplates  streams,  spiral 
and  otherwise,  and,  through  these,  accounts  for  electric,  mag- 
netic, and  galvanic  phenomena.     The  work  under  consider- 
ation, considering  it  as  a  theory  explaining  the  nature  of 
the  force  of  gravitation,  is  to  be  compared  only  with  that 
put  forth  by  Le  Sage,  and  known  as  the  dynamical  theory, 
the  defects  of  which  have,  during  the  past  two  years,  been 
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exposed  by  Sir  William  Thomson.  On  either  theory,  it  would 
seem  as  if  the  universe  needed  the  application  of  some  ex- 
terior power  in  order  to  maintain  the  existing  state  of  things. 
— 12^,1873,279.  

THE   DYNAMICAL  THEORY    OF   GASES. 

The  following  remarks  from  Stefan^s  memoir  on  the  con- 
duction of  heat  by  gases  are  worthy  of  being  reproduced,  and 
Avill  show  the  rapid  progress  recently  made  of  the  dynamical 
theory  of  gases. 

Stefan  says,  "The  dynamical  theory  of  the  constitution  of 
gases  explains  the  pressure  as  the  effect  of  the  impulse  of 
rapidly  moving  particles."  From  the  known  pressure  and 
density,  Ciausius  has  deduced  one  of  the  constants  that  char- 
acterize the  nature  of  every  gas,  viz.,  the  velocity  of  the  pro- 
gressive motion  of  the  gaseous  molecules.  By  the  same 
theory.  Maxwell  has  explained  the  internal  friction  of  gases 
as  tbe  effect  of  the  exchange  of  velocities  between  the  mole- 
cules moving  at  different  rates  in  different  strata.  From 
tbe  observations  of  Graham  on  endosmose,  from  the  pendu- 
lum experiments  of  O.  L.  Meyer,  and  from  the  value  of  the 
internal  friction  as  deduced  by  Maxwell,  the  latter  has  ar- 
rived at  a  second  constant  peculiar  to  the  nature  of  the  gas, 
viz.,  the  number  of  impacts  that  take  place  between  the 
molecules  of  the  gas  in  a  unit  of  time,  and  the  mean  length 
of  the  piath  pursued  by  a  molecule  between  two  successive 
impacts.  From  the  same  theory,  however,  it  follows  that,  by 
means  of  the  two  constants  thus  found,  there  may  also  be 
determined  the  velocity  of  diffusion  and  the  coefficient  of  con- 
duction of  heat.  A  series  of  determinations  of  the  velocity 
of  diffusion  has  been  made  by  Von  Losehmidt  for  various 
combinations  of  gases,  and  Stefan  finds  that,  by  the  use  of 
the  above-mentioned  previously  known  constants  peculiar  to 
each  gas,  we  could  have  predicted  the  results  of  Loschmidt's 
observations.  Oh  the  other  hand,  the  conductivity  for  heat 
has  been  already  computed  in  advance  by  Maxwell  and 
Ciausius  from  theoretical  considerations.  Therefore,  for  the 
more  complete  establishment  of  the  dynamical  theory  of 
gases,  it  is  of  the  greatest  importance  to  have  an  experimental 
determination  of  this  same  quantity.  After  giving  an  account 
of  the  numerous  difficulties  that  had  hitherto  pi*evented  the 
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accurate  determination  of  the  quantities  in  question,  and  the 
methods  by  which  he  had  been  in  the  highest  degree  success- 
ful, Stefan  says, "  The  results  so  obtained  are  now  in  a  truly 
unexpected  agreement  with  the  values  predicted  by  Max- 
well." The  conducting  power  of  air  is  found  to  be  to  that 
of  copper  as  1  is  to  20,000,  and  to  iron  as  1  is  to  3400.  The 
predicted  law  that  the  conductivity  of  air  should  be  inde- 
pendent of  its  density  is  also  experimentally  demonstrated 
in  a  most  irrefragable  manner.  The  conducting- power  of 
hydrogen  is  seven  times  greater  than  that  of  air,  precisely  as 
Maxwell  had  predicted.  But  few  of  the  theories  of  the 
physical  sciences  can  point  to  a  more  brilliant  confirmation 
of  predictions  than  this,  and  the  dynamical  theory  of  gases 
must  now  be  considered  as  one  of  the  best  established  of 
modern  physics. — SUzimgsber.  Acad.,  Vienna,  1872, 45. 

THE   MECHANICAL  PRINCIPLES    OF  FLYING. 

Z* Aeronaut,  a  journal  devoted  to  the  interests  of  aerial 
navigation,  contains  a  valuable  contribution  to  our  knowl- 
edge of  the  mechanical  principles  of  the  flight  of  birds,  in  an 
article  by  M.  A.  Penaud.  The  elaborate  experiments  of  Thi- 
bault  on  the  resistances  opposed  by  the  air  to  motions  of 
thin  plates  of  metal  form  the  basis  of  the  mathematical  studies 
of  Penaud,  as  well  as  of  those  by  Loavri6,  published  in  1868. 
Thibault's  experiments  showed  that  in  n\oving  a  plane  square 
surface  the  resistance  normal  to  the  surface  remains  very 
nearly  constant  so  long  as  the  angle  between  the  normal  and 
the  direction  of  motion  (the  angle  of  incidence)  is  included 
between  90°  and  45*^;  it  then  diminishes  progressively  to  20% 
from  which  point  up  to  0°  of  incidence  it  is  sensibly  propor- 
tional to  the  sine  of  the  angle.  M.  Penaud  now  demonstrates, 
first,  that  a  bird  sailing  in  the  air  falls  as  slowly  as  possible 
when  he  employs  for  his  horizontal  movement  one  fourth  of 
the  work  of  the  fall ;  second,  a  bird  in  sailing  with  a  uniform 
movement  cleai*s  a  given  space  with  the  least  possible  fall 
when  the  work  of  suspension  is  sensibly  equal  to  the  work 
of  translation :  the  plane  of  the  wings  then  bisects  the  angle 
formed  by  the  horizon  and  the  direction  of  movement,  and 
the  latter  angle  is  itself  a  minimum. 

From  these  principles  (which  apply  to  birds,  and  not  neces- 
sarily to  insects)  Penaud  deduces  most  of  the  known  charac- 
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teristics  of  the  flight  of  birds.  For  insects,  as  well  as  for 
flshes,  the  modes  of  propulsion  involve  quite  different  prin- 
ciples of  mechanics. — L^ Aeronaut,  January^  18 '73. 

THE   SILENT  DISSIPATION   OF  ELECTRICITY. 

This  subject,  on  which  such  diverse  opinions  are  maintain- 
ed in  the  various  treatises  on  electricity,  has  been  investigated 
-with  great  care  by  Boboulieff,  of  St.  Petersburg.  He  states 
as  the  result  of  most  critical  study  of  the  theory  of  gases, 
and  after  prolonged  and  delicate  experiments  on  dry  air  and 
on  dry  hydrogen  gas,  that  (1)  the  dissipation  of  electricity 
in  the  air,  and  in  all  gases,  diminishes  with  the  diminution  of 
the  pressure,  and  that  (2)  the  dissipation  in  hydrogen  is 
smaller  than  in  the  air  at  the  same  pressure.  These  conclu- 
sions seem  to  confirm  the  dynamical  theory  of  gases  as  pro- 
pounded by  Maxwell  and  others,  and  to  agree  with  the  re- 
sults of  a  portion  of  the  earlier  experiments,  especially  with 
Coulomb  and  Warburg.  —  Jour.  Rusa,  Chem,  and  Phys,  Soc, 
1873.  

EDLUND's  theory   of  ELECTRICITY. 

The  electrical  theoiy  of  Pi'ofessor  Edlund,  of  Stockholm, 
which  was  first  published  in  1870  (in  Swedish),  has  now  been 
translated  into  French,  and  seems  destined  to  have  a  wide 
circulation.  The  ease  with  which  it  can  be  submitted  to 
mathematical  treatment,  and  the  success  that  has  attended 
attempts  to  explain  by  it  some  of  the  more  complicated  elec- 
tncal  phenomena,  even  in  all  their  details,  gives  it  a  very 
great  value,  as,  in  itself,  a  convenient  means  of  research ; 
probably,  however,  we  still  have  to  look  beyond  the  theories 
of  Franklin,  Thomson,  Maxwell,  Edlund,  etc.,  for  the  true 
physical  nature  of  that  which  we  call  electricity.  According 
to  Edlund,  no  hypothesis  is  necessary  other  than  that  already 
so  well  established — i.e.,  the  existence  of  an  extremely  elastic 
and  subtle  ether — a  gas  diffused  throughout  all  space.  The 
properties  of  this  ether  are  those  that  have  already  explained 
the  nature  of  light  and  heat — e.g.,  it  permeates  all  transparent 
bodies  as  well  as  the  most  perfect  vacuum,  and  may  exist  in 
all  opaque  bodies,  though  in  the  latter  brought  under  peculiar 
influences,  such  that  it  can  no  longer  tJ'ansmit  light,  though 
it  may  both  heat  and  electricity.     The  atoms  of  ether  repel 
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each  other,  as  do  those  of  ponderable  gases.  The  ether  atoms 
within  the  mass  of  a  good  conductor  of  electricity  move  more 
easily  than  within  a  poor  conductor.  The  mechanical  action 
of  the  ether  of  one  body  upon  that  of  another  constitutes  the 
phenomena  of  electricity ;  and  thus,  by  Edlund's  theory,  is 
all  reduced  to  not  very  complicated  questions  of  mechanics. 
A  body  is  said  to  be  charged  with  positive  electricity  when 
it  contains  more  than  its  normal  quantity  of  ether.  The  gal- 
vanic current  consists  in  the  transportation  of  ether  from  one 
point  to  another  in  the  circuit.  By  the  mathematical  de- 
velopment of  these  simple  propositions,  to  which  he  adds  the 
principle  that  is  not  very  generally  entertained  in  works  on 
mechanics,  but  which  he  deems  axiomatic — i.  e.,  that "  every 
thing  that  occurs  in  nature  demands  an  interval  of  time,  no 
matter  how  short" — Edlund  endeavors  to  account  satisfac- 
torily for  the  fundamental  phenomena  of  electricity. — An9u 
Chim.  et  Phya,^  1873. 

SECULAR  MAGNETIC   VARIATION   IN  NEW   YORK. 

The  recent  annual  report  of  the  State  Geologist  of  New 
Jersey,  Professor  G.  H.  Cook,  gives  some  interesting  particu- 
lar of  the  history  and  establishment  of  the  boundary-line 
between  New  York  and  New  Jersey.  This  boundary  is  an 
artificial  line  marked  out  by  stone  monuments  set  up  at  each 
niile  of  the  distance  from  the  Hudson  River,  and  continuing 
forty-eight  miles  in  a  northwest  direction.  It  was  establish-^ 
ed  in  1773  and  1774,  and  at  that  time  the  magnetic  bearing 
of  the  line  was  N.  54°  40'  W.  Professor  Cook  justly  urges 
the  importance  of  re-establishing  the  broken  monuments,  and 
of  determining  the  present  magnetic  bearing  of  the  whole 
line.  2. 

INTENSITY   OF  THE   FRATJNHOFER  LINES. 

The  number  and  length  of  the  lines  given  in  the  spectra 
of  metallic  vapors  being  dependent  upon  the  density  of  this 
vapor,  only  the  longest  lines  remain  visible  when  the  vapor 
is  rarefied.  Lockyer  has  recently  made  the  important  dis- 
covery that  the  lines  which  are  reversed  in  the  solar  spectrum 
are,  without  exception,  the  longest  lines  observed  in  the  spec- 
tra of  the  corresponding  element.  Since,  therefore,  the  very 
few  zinc  and  aluminium  lines  visible  in  the  solar  spectrum 
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are  the  longest  lines  observed  in  the  spectrum  of  their  va- 
pors, the  presence  of  these  metals  in  the  sun  may  be  regard- 
ed as  established.— 6  B,  LXXV.,  1816. 

MENDING   A   BROKEN   OBJECT-GLASS. 

It  is  not  generally  the  case  that  astronomere  attempt  now- 
adays to  do  delicate  work  with  poor  instruments,  and  we 
should  have  thought  that  probably  no  living  astronomer 
would  trouble  himself  to  niake  a  broken  object-glass  service- 
able to  science.  The  recent  experience  of  Dr.  Gould,  in  Cor- 
dova, is  quite  remarkable  in  this  respect.  A  letter  received 
from  him  not  long  ago  announced  that  the  large  objective 
sent  him  for  use  in  stellar  photography  was  found,  on  arrival, 
to  be  broken  into  small  pieces.  The  glass  had  been  made 
by  Mr.  Rutherford,  of  New  York,  for  this  particular  class 
of  work,  and  there  was  but  one  similar  to  it  in  the  world. 
The  disappointment  of  those  who  had  hoped  that  celestial 
photography  would  become  an  important  department  of  as- 
tronomical work  in  the  southern  hemisphere  is  now  happily 
relieved  by  the  announcement  of  Dr.  Gould  that  he  has  so 
far  succeeded  in  patching  together  the  pieces  of  the  broken 
objective  as  to  afford  reasonably  distinct  photographic  im- 
ages, and  that  he  belie\;es  the  instrament  will  yet  prove 
serviceable.  The  difficulty  of  replacing  this  glass  by  an  en- 
tirely new  one  was  such  as  to  quite  justify  the  labor  that  Dr. 
Gould  has  apparently  bestowed  upon  his  delicate  task.  The 
photographic  glass  that  he  has  now  at  his  disposal  has  an 
aperture  of  about  sixteen  inches,  and  a  focal  length  of  as 
many  feet.  

ACTINIC   POJVER   OP  LIGHT. 

In  confirmation  of  the  views  lately  and  very  clearly  set 
forth  by  Professor  Draper,  must  be  noted  the  recent  report 
of  a  committee  of  the  German  Photographic.  Society  on  a 
method  of  shortening  the  time  necessary  for  the  exposure  of 
the  sensitive  photographic  plate  by  a  previous  or  a  subse- 
quent exposure  to  diffused  light.  The  experiments  made  by 
this  committee  show  that  the  time  may  be  reduced  by  one 
half,  and  that  the  slower  the  action  of  the  extraneous  light, 
the  better  the  result.  The  colored  glasses  of  Gaensli  were 
found  to  give  excellent  results.    These  glasses,  although  they 
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cut  off  the  blue  and  violet  rays,  yet  allow  a  light  to  pass 
whose  strongest  actinic  power  is  in  the  green  rays.  The 
committee  emphatically  state  that  '^  there  is  no  non-actinic 
light,"  only  a  difference  in  the  rapidity  of  action,  in  which 
latter  the  violet  and  the  blue  have  the  superiority. —  Vienna 
Phot  CorrespondenZj  November,  1873. 

ACOUSTICS   OP  LARGE   BOOMS. 

A  recent  study  of  this  subject  has  been  made  by  Orth,  ac- 
cording to  the  method  of  graphic  construction  as  detailed  in 
the  treatise  of  Langhaus,  the  law  of  reflection  of  sound  and 
that  of  intensity,  as  affected  by  varying  distance,  being  main- 
ly involved.  The  former  consideration  is  easily  introduced 
in  graphic  constructions ;  the  latter  necessitates  calculations 
based  upon  the  length  of  the  path  of  the  sound  waves.  By 
the  employment  of  0.01  of  a  square  meter  at  a  distance  of 
ten  meters  from  the  origin  of  sound,  as  a  unit  of  intensity, 
Orth  was  also  able  to  accomplish  a  graphic  representation  of 
intensity.  The  effect  of  intersecting  waves  upon  each  other 
he  did  not  regard  as  demanding  practical  consideration ;  but, 
on  the  other  hand,  the  diffusion  of  sound  by  reflection  from 
rough  surfaces  proved  to  be  of  great  importance,  as  furnish- 
ing, in  some  cases,  the  readiest  remedy  for  acoustic  annoy- 
ances. The  only  source  of  acoustical  defects  in  a  hall  to' be 
considered,  according  to  these  investigations,  is  the  reflection 
of  sound  waves  in  such  a  way  that  they  strike  upon  the  ear 
of  the  hearer  within  a  certain  interval  after  the  direct  waves, 
and  are  recognized  as  an  echo  or  resonance.  For  graphic 
determinations  this  interval  of  time  is  converted  into  differ- 
ence between  the  lengths  of  the  paths  of  the  direct  and  re- 
flected rays  from  the  origin  ofi  sound,  and  the  question  of 
practical  acoustics  rests  essentially  on  a  knowledge  of  the 
limits  within  which  this  difference  exerts  a  disturbing  in- 
fluence. The  observations  of  Orth,  which  differ  from  those 
of  Langhaus,  show  that  a  difference  of  from  sixteen  and  a 
half  to  twenty-three  feet  not  only  causes  no  disturbance,  but 
under  some  circumstances  may  produce  favorable  reinforce- 
ment of  the  direct  by  the  reflected  sound,  and  that  with  di- 
minished intensity  the  difference  may  be  somewhat  greater, 
but  under  no  circumstances  should  it  exceed  thirty -three 
feet.     On  the  other  hand,  the  intensity  at  a  difference  of  196 
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to  230  feet  may  be  regarded  as  too  small  to  be  noticed. 
From  a  discussion  of  the  acoustic  conditions  of  churches,  in 
this  way,  he  concludes,  first,  that  the  ceilings,  which  in  thea- 
tres help  the  effect  in  the  upper  tiers,  in  churches  are  too 
high  for  this,  and  may  produce  resonance  or  echo,  and  that  it 
is  therefore  necessary  to  diffuse  the  sound  reflected  from 
them ;  and  he  gives  the  results  of  a  comparison  of  different 
forms  of  ceilings  obtained  by  graphic  construction ;  second, 
that  the  walls  require  to  be  not  less  carefully  investigated, 
since  defects  are  often  attributable  to  walls  rather  than  ceil- 
ings ;  and  since  they  can  not  always  be  conformed  to  acous- 
tical demands,  the  most  practical  question  is  frequently  how 
to  render  the  reflected  rays  without  effect  by  suitable  manage- 
ment of  the  surface ;  third,  that  surface  and  material,  partially 
touched  upon  before,  need  scientific  investigation  to  complete 
our  knowledge  in  regard  to  the  part  they  play ;  fourth,  that 
sounding-boards,  generally  constructed  empirically,  ought  to 
be  regulated  in  size  and  form  by  suitable  construction  in  each 
case,  and  that  the  material  should  be  carefully  selected. — 
Technische  Blatter^  IIL,  1872, 187. 

VIBRATION   OP   CORDS. 

M.6ripon  has  investigated  the  vibration  of  cords  and  rods 
in  resisting  media,  and  his  results,  as  communicated  to  the 
society  at  Lille,  are  as  follows :  He  noticed  at  first  that  a 
cord  attached  at  one  end  to  a  vibrating  diapason  not  only 
vibrated  in  unison  with  it,  but  in  certain  cases  the  division 
of  the  cord  into  nodes  presented  a  peculiar  character  in  that 
the  number  of  nodes  became  less  than  it  should  be,  and  the 
cord,  divided  into  equal  sections,  seemed  to  vibrate  as  if  its 
extremities  were  fixed,  and  gave  forth  sounds  of  lower  pitch 
than  those  of  the  diapason.  Duhamel  had  shown  that  the 
latter  mode  of  vibration  is  due  to  the  initial  state  of  the  cord, 
and  is  not  permanent,  but  is  soon  destroyed  by  extraneous 
resistances.  Gripon  finds  that  the  second  movement  is  as 
necessary  as  the  first,  and  under  proper  conditions  quite  as 
permanent;  and  he  concludes,  from  numerous  experiments  on 
cords,  ribbons,  etc.,  by  varying  their  size,  length,  density, 
shape,  and  tension,  that  a  diapason  may  generate  in  any  at- 
tached cord  vibrations  of  any  other  pitch  whatever  lower 
than  its  own,  a  condition  which  had  been  thought  impossible 
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by  Dubamel  and  philosophers  generally.  Gripoil  finds  the 
explanation  of  the  phenomenon  in  the  resistance  of  the  aii\ 
and  his  observations  were  made  on  cords  vibrating  in  water, 
alcohol,  oils,  and  other  fluids'.  He  makes  the  nodal  part  of  the 
vibrating  cord  very  prettily  visible  by  connecting  the  cord 
with  the  negative  end  of  a  galvanic  battery,  the  positive  end 
being  a  platinum  point,  movable  in  the  water  in  a  direction 
parallel  to  the  different  parts  of  the  vibrating  cord.  The 
cord  is  thus  covered  with  attached  bubbles  of  hydrogen  gas, 
and  these  are  detached  fi*om  it  only  at  the  points  where  the 
vibrations  are  decided,  while  the  nodal  points  are  marked  by 
the  remaining  attached  bubbles  of  gas.  The  distances  be- 
tween the  nodal  points  indicate  the  pitch  of  the  vibrating 
cords.  Gripon  finds  that  the  ratio  of  the  distances  for  the 
same  cord  or  spring,  when  vibrating  in  the  air  or  in  a  fluid, 
varies  with  the  motion  of  the  cord,  its  density,  the  density 
of  the  liquid,  and  its  viscosity ;  and  it  is  the  same  for  oil, 
which  is  lighter  than  water,  and  for  gum-water,  which  is 
denser.  It  is  greater  for  oil  than  for  a  mixture  of  oil  and 
alcohol,  having  the  same  density.  It  is  greater  for  water 
and  sulphuric  acid  than  in  sulphide  of  carbon,  of  the  same 
density.  A  very  curious  and  striking  experiment  is  pointed 
out  by  Gripon  as  a  result  of  this  investigation,  and  one  that 
will  probably  be  hereafter  often  repeated  in  the  physical 
lecture-room.  It  is  known  that  if  we  put  some  olive-oil  in  a 
proper  mixture  of  alcohol  and  water,  the  oil  takes  a  spherical 
form,  and  floats  in  equilibrium  in  the  interior  of  the  mass. 
Now  pass  through  the  centre  of  such  a  sphere  a  fine  thread 
of  copper,  fixed  to  the  diapason,  and  when  the  latter  is  made 
to  vibrate  we  shall  see  the  globe  of  oil  revolve  about  its 
axis,  and  flatten  by  reason  of  its  rotation,  provided  that  the 
globule  is  not  at  a  nodal  point.  Thus  the  cord  is  seen  to  have 
such  a  movement  that  each  of  iits  points  describes  a  small 
elliptical  or  circular  curve.  The  flattening  of  the  sphere  re- 
alizes the  well-known  experiment  of  Plateau.  The  experi^ 
ment  is  mpre  difficult  with  spheres  of  sulphide  of  carbon  float- 
ing in  a  mixture  of  water  and  sulphuric  acid,  because  the  sul- 
phide does  not  adhere  to  the  copper  thready  and  thus  escapes 
the  vibration. — Mem,  Soe,  LiUe^  1872,  241. 
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CHEMICAL  COMPOSITION   OP  DEAD-SEA   WATER. 

In  addition  to  the  long-known  buoyancy  of  the  water  of 
the  Dea  Sea,  owing  to  its  saline  contents,  its  other  peculiari- 
ties are  an  excessive  bitterness,  from  which  the  mouth  can 
not  readily  be  freed,  and  a  peculiar  greasiness,  readily  ob- 
served upon  passing  the  hand  through  it.  Bathing  in  it 
produces  an  unpleasant  itching  and  prickling  over  the  whole 
body,  even  after  thorough  rubbing,  which  can  only  be  allayed 
by  a  bath  in  the  purer  water  of  the  Jordan.  Prolonged  and 
frequent  contact  with  the  water  even  causes  pustules  upon 
the  skin.  Its  fatal  effect  upon  all  organic  life  is  generally 
known,  destroying  immediately,  as  it  does,  even  such  ani- 
mals as  have  been  accustomed  to  strong  salt-water,  although 
fish  exist  in  considerable  numbers  in  its  tributaries.  This 
effect  is  attributed  in  pan  to  the  saline  matter  contained  in 
it,  amounting  to  as  much  as  twenty-eight  per  c'Int.,  and  in 
part  to  the  quantity  of  bromine  in  the  water.  It  was  shown 
by  Schneider  that  small  fish  were  seen  in  a  tributary  of  the 
Dead  Sea  up  to  a  point  where  the  density  was  1.115,  and  it 
was  his  impression  that  chlonde  of  magnesium  was  the  chief 
cause  of  the  fatal  quality  of  the  water.  The  chemical  com- 
position varies  with  the  season,  amount  of  rain-fall,  etc. ;  and, 
according  to  Terreil,  the  density  upon  the  surface  varied  be- 
tween 1.021  and  1.164,  and  increased  to  1.256  at  a  depth  of 
984  feet.  Chemical  analysis  showed  that  the  relative  quan- 
tities of  the  ingredients  varied  with  the  depth ;  the  percent- 
age of  bromine,  for  example,  rising  from  0.167  per  thousand 
at  the  surface  to  0.709  per  thousand  at  the  depth  of  984  feet, 
an  unusual  amount,  and  one  that  might  be  of  importance  in 
the  production  of  bromine.  Iodine  and  phosphorus  seemed 
to  be  entirely  wanting,  and  the  absence  of  the  latter,  Lartet 
insisted,  would  in  part  account  for  the  absence  of  animal  life. 
In  failing  to  discover  silver  in  it,  Malaguti  afforded  additional 
evidence  of  a  want  of  connection  between  this  and  the  seas 
nearest  to  it.  The  conclusion,  from  chemical  analysis  as  well 
as  a  number  of  geological  indications,  is  that  the  saline  matter 
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in  the  Dead  Sea  is  due  to  mineral  springs  which  formerly  ex- 
isted in  great  numbers  in  and  adjoining  its  basin,  and  are  still 
present  to  a  small  extent. — 2  (7,  Aiigusty  1872,  170. 

OCCURRENCE    OF   GOLD   IN   SEA-WATER. 

Sonstadt,  in  an  article  upon  the  presence  of  gold  in  sea- 
water,  communicated  to  the  Chemical  News^  remarks  that 
the  amount  is  less  than  one  grain  to  the  ton,  and  that  the 
proportion  is  too  small  to  permit  the  separation  or  even  de- 
tection by  the  ordinary  tests.  He  therefore  proceeds  to  give 
the  various  methods  by  which  the  presence  of  the  metal  was 
determined  by  him. — 1  A^Octoher  4, 1872, 160. 

BEDUCINa  POWER  OP  NASCENT  HYDROGEN. 

Active  reducing  properties  are  generally  attributed  to  hy- 
drogen liberated  from  palladium,  which  may  have  absorbed 
it  as  the  negative  pole  of  an  electrical  circuit.  Graham  cites, 
as  remarkable  evidences  of  this,  the  conversion  of  ferri-cyanide 
of  potassium  into  ferro-cyanide,  and  of  sesqui-salts  of  iron, 
into  proto-salts.  Professor  Bottger  states,  however,  as  the 
result  of  hift  investigations,  that  palladium  and  some  other 
metals,  as  thallium,  magnesium,  and  arsenic,  possess  of  them- 
selves such  power,  without  previous  absorption  of  hydrogen, 
when  placed  in  solutions  of  certain  salts,  especially  of  ferri- 
cyanide  of  potassium  and  of  sesqui-chloride  of  iron.  He 
suggests,  as  an  experiment  corroborative  of  the  above,  the 
placing  of  a  clean  piece  of  palladium  foil  in  one  half  per  cent, 
solution  of  ferri-cyanide  of  potassium,  and  after  the  lapse  of 
ten  minutes  testing  the  solution  with  a  sesqui-salt  of  iron  for 
ferro-cyanide. — 15  (7,  xviii.,  273. 


FICHTELITE. 

Professor  Mallet,  of  the  University  of  Virginia,  has  lately 
examined  certain  colorless  crystalline  crusts  found  in  the 
cracks  between  the  annual  rings  of  growth  of  a  log  of  long- 
leafed  pine  {Pinus  australis),  and  has  come  to  the  conclusion 
that  in  all  respects  they  are  identical  with  the  Ftchtdite^  a 
hydrocarbon  hitherto  only  known  in  a  fossil  state. — 21  A^ 
December^  1872, 1083. 


D.  CHEMISTBY  AND  METALLURGY.  181 


DISCOVEBY  OF  THALLENE   AND    OTHER    SOLID    HYDBOCARBONS. 

Professor  Henry  Morton^  in  a  communication  to  the  Ameri- 
can Cliemisiy  calls  attention  to  a  solid  hydrocarbon  lately 
discovered  by  him,  and  ii^hich  he  names  ThaUene.  In  the 
previous  investigations  of  certain  tarry  matters  left  in  the 
bottom  of  the  still  in  distilling  petroleum  for  the  manufacture 
of  illuminating  oils,  he  also  succeeded  in  extracting  a  solid 
crystalline  body  of  a  yellow-green  color,  and  of  remarkable 
fluorescence,  which  he  desciibed  under  the  name  of  Viridin. 
This  was  very  remarkable  for  the  peculiar  spectrum  which 
its  fluorescent  light  yielded,  resembling  in  a  striking  manner 
that  of  anthracene,  altbough  the  crystalline  form,  solubilities, 
and  fusing  points  of  the  two  bodies  were  decidedly  unlike. 
He  subsequently  succeeded  in  separating  another  species 
from  viridin  besides  the  thallene  in  question.  The  paper  re- 
ferred to  contains  a  very  copious  account,  accompanied  by 
diagrams  of  the  peculiar  phenomena  of  these  chemical  novel- 
ties.— American  Chemist^  Nbvembery  1872, 162. 


EXPLOSIVE   ANTIMONY. 

Antimony  is  precipitated  from  its  solution  in  hydrochloric 
acid  on  copper  foil  attached  to  the  negative  pole  of  a  battery 
(the  positive  being  platinum  foil)  as  a  brittle,  lustrous  film^ 
which,  after  being  washed  with  distilled  water,  scales  off  on 
bending  the  copper  foil,  and  by  friction  or  percussion  can  be 
made  to  explode,  with  the  evolution  of  light  and  heat,  on 
account  of  its  sudden  passage  from  the  ductile,  homogeneous, 
amorphous  condition  to  the  crystalline. — 8  (7,  Ifovember  7, 
1872,367.  

ACTION   OF   COLD   CHARCOAL  ON  CHLORINE. 

According  to  Melsens,  certain  kinds  of  charcoal  absorb 
great  quantities  of  chlorine  even  in  the  cold,  one  variety 
taking  up  nearly  its  own  weight.  Charcoal  thus  charged, 
when  placed  in  contact  with  dry  hydrogen  in  the  dark,  forms 
hydrochloric  acid,  the  combination  being  attended  by  a  fall 
of  temperature.  In  contact  with  water,  both  hydrochloric 
acid  and  carbonic  acid  are  formed.  No  trace  was  found  of 
the  oxygen  acids  of  chlorine,  or  of  organic  acids,  among  the 
products  of  this  action. — 13  A^  February  15, 1873,  70. 
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ACWON   OF  AMORPHOUS  RED  PHOSPHORUS. 

According  to  Testini,  amorphous  red  phosphorus,  under 
the  influence  of  solar  heat  in  a  barometric  yacuum,  has  the 
peculiarity,  like  porous  charcoal,  of  absorbing  various  sub- 
stances without  acting  chemically  upon  them.  Thus  rosani- 
line,  iodine,  and  sulphur  are  all  absorbed  to  a  sensible  degree 
by  the  phosphorus,  and  may  be  subsequently  reclaimed  by 
proper  methods. — ^3  B^Jxine^  1872, 309, 

ACTION   OP   OZONE   ON  VULCANIZED  BUBBEB. 

Mr.  Wright,  in  the  American  Journal  of  Science^  refers  to 
the  action  of  ozone  upon  vulcanized  rubber,  his  attention 
having  been  called  to  it  by  the  fact  that  the  ebonite  insula- 
tors of  Holtz's  electro-machine  became  unusually  hygroscopic 
soon  afl6r  the  instrument  had  been  used,  with  the  attendant 
production  of  ozone — ^to  such  an  extent,  indeed,  that  the  liquid 
sometimes  tnckled  down  in  drops.  Examination  showed  that 
this  contained. a  considerable  amount  of  free  sulphuric  acid, 
which  was  supposed  to  result  ii-om  the  action  of  ozone  upon 
the  sulphur  of  the  India-rubber. — ^21  -4,  December^  1872, 1073. 

LIQUID  CAEBONIC  ACID, 

In  the  description  by  Thilorier  of  the  properties  of  liquid 
carbonic  acid,  the  conditions  under  which  the  experiments 
were  performed  are  not  given.  The'  following  are  th6  princi- 
pal results  of  an  investigation,  made  by  Cailletet,  of  the  be- 
havior of  liquid  carbonic  acid  at  ordinary  temperatures*  The 
liquid  ia  colorless,  and  very  mobile ;  it  is  a  non-conductor  of 
electricity,  and  the  current  from  three  Bunsen  cells  will  not 
pass  through  a  film  0.002  of  an  inch  thick.  The  sparks  of  an 
induction  coil  pass  through  without  decomposing  it,  and  are 
white  and  brilliant.  The  number  obtained,  in  numerous  ex- 
periments, for  the  coefficient  of  compressibility  of  the  liquid 
was  not  constant,  doubtless  by  reason  of  the  unavoidable 
presence  of  non-condensable  gases.  Contrary  to  expectation, 
from  its  analogy  to  water,  it  does  not  dissolve  common  salt, 
sulphate  of  soda,  nor  chloride  of  calcium,  and  in  contact  with 
carbonate  of  potash  it  forms  bicarbonate,  which  remains  un- 
dissolved in  the  unabsorbed  liquid.  Carbonate  of  lime,  as 
calc-spar  or  dried  chalk,  is  not  attacked  by  it  even  after  con- 
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tact  for  an  hour,  and  with  a  pressure  varied  between  20  and 
40  atmospheresi  Sulphur  and  phosphorus  are  insoluble  in  it, 
while  iodine  dissolves  sparingly,  imparting  a  pale  violet  tint* 
Water  dissolves  but  little  of  it,  the  excess  of  the  liquid  acid 
floating  upon  the  solution.  Petroleum  dissolves  five-sixths'  vol- 
umes of  the  liquid,  the  first  portions  producing  a  marked  stri- 
ated appearance^  as  seen  in  mixing  liquids  of  different  densi- 
ties. With  a  small  quantity  of  petroleum,  saturation  soon  takes 
place,  and  the  excess  of  acid  floats  on  the  top^  with  the  sur- 
face of  separation  sharply  defined.  On  diminishing  the  press-; 
lire,  the  carbonic  acid  becomes  gaseous  with  violent  rapidity ; 
and  it  is  only  after  it  has  all  passed  ofl^,  and  the  pressure  has 
been  considerably  diminished,  that  the  petroleum  gives  up 
the  dissolved  acid.  Bisulphide  of  carbon  mixes  with  it  spar- 
ingly. Sulphuric  ether  absorbs  large  quantities,  perhaps  in 
all  proportions.  At  20  atmospheres,  far  below  the  point  at 
which  liquefaction  begins,  the  gas  entirely  disappears,  and 
during  solution  the  striated  appearance  may  be'  noticed. 
Unctuous  oils  dissolve  sparingly  in  it.  Tallow,  under  these 
circumstances,  becomes  white  upon  the  sui-face,  and  loses  its 
oily  portions.  Stearin  and  parafiSneare  insoluble  jn  it.  Soda- 
amalgam  had  no  reducing  effect,  and  metallic  sodium,  aftei- 
contact  of  more  fhaa  ah  hour,  was  simply  coated  with  a  film 
of  bicarbonate.  The  oxidation  iii  the  case  was,  however,  duo 
to  the  presence  of  a  small  quantity  of  moisture,  and  not  to 
the  decomposition  of  the  carbonic  acid.— 19  C^  January  25, 
1873,37.  

S0LIDIFK5ATI0N   OF  NITBOUS   OXIDE. 

In  a  paper  read  by  Mr.  Wills  before  the  Chemical  Society 
of  London,  an  account  is  given  of  the^  process  and  apparatus 
necessary  to  obtain  nitrous  oxide  in  a  soUd  state  by  the 
evaporation  of  the  liquid.  In  this  he^  states  that,  although 
the  apparatus  which  he  described  was  generally  the  most 
convenient,  the  liquid  nitrous  oxide  will  quickly  become  solid- 
ified if  a  rapid  current  of  air  be  passed  through  it.  Unlike 
carbonic  acid,  the  liquefied  gas  can  be  readily  preserved  for 
some  length  of  time  in  an  open  vessel,  provided  it  be  kept 
still.  Liquid  carbonic  acid  becomes  solid  as  soon  as  it  escapes 
froiri  the  vessel  containing  it,  since  the  vapor  tension  of  the 
carbonic  snow  at  the  time  of  its  formation  is  much  above  the 
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atmospheric  pressure,  while  the  vapor  tension  of  the  solid  ni-^ 
trous  oxide  is  less  than  one  atmosphere. — 1  -4,  February  28, 
1873,  103.  

ACTION   OF   SILICATE    OF   SODA   ON  FEEMKNTATION. 

According  to  MM.  Rabuteau  and  Papillon,  silicate  of  soda 
has  a  very  decided  chemical  action  in  checking  alcoholic  fer- 
mentation, in  this  respect  being  somewhat  similar  to  borax, 
although  much  more  energetic.  A  small  quantity  of  the  sil- 
icate will  entirely  arrest  the  fermentation  of  wine,  as  also  of 
milk.— 3  B,  October  10, 1872,  222. 

CONTROVERSY  BETWEEN  PASTEUR  AND  FREMT. 

M.  Fremy,  the  well-known  opponent  of  the  theoretical  views 
of  Pasteur  in  regard  to  fennentation,  etc.,  claims  to  have  pro- 
duced alcoholic,  lactic,  and  butyric  fermentation,  and  to  have 
caused  fermentation  in  the  heart  of  organic  cells,  in  the  ab« 
sence  and  without  the  possible  access  of  atmospheric  germs. 
He  also  claims  to  be  able  to  show  that  alcoholic,  lactic,  and 
butyric  fermentation  are  not  derived  from  germs,  and  trans- 
formed one  into  the  other,  or  produced  with  the  same  organ- 
isms and  the  same  fermentable  liquors. 

Pasteur  promptly  responds  to  this,  by  eaying  that  the  germ 
of  the  yeast  from  grapes  is  the  Mycoderma  vini;  that  grape 
yeast  differs  from  beer  yeast,  properly  so  called,  in  the  fact 
that  it  has  not  a  single  cell  of  the  beer  yeast ;  that  grape 
yeast  is  identical  with  beer  yeast  of  low  fermentation ;  and 
that  the  Mycoderma  vini  is  one  of  the  germs  most  common 
in. the  air,  particularly  in  the  summer;  although  it  appeal's 
to  have  two  modes  of  life.  In  mother  liquors,  it  seizes  the 
oxygen  of  the  air,  and  makes  it  serve  for  its  nutrition,  and 
delivers  it  in  the  state  of  carbonic  acid ;  in  ferments,  it  de- 
velops itself  free  from  air,  and  becomes  alcoholic  and  grape 
yeast. — 3  A^  October  6, 1872,  281. 


ALCOHOLIC  FERMENTATION. 

Schnetzler  informs  us  that  alcoholic  fermentation,  with 
the  evolution  of  gas,  is  caused  by  living  cells  of  the  fungus 
known  as  Saccharpmyces,  present  in  the  ferment,  and  that 
there  are  cases  in  which  other  species  of  fungi,  as  Mucor^  As- 
pergillus^ and  PeniciUiumy  present  in  the  same  liquid,  produce 
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the  fermentation  without  evohition  of  gas. — 25  CyMarchy 
1873, 188.  

ALCOHOLS  FBOM  FLINT  AND   QUABTZ. 

A  lecture  has  recently  been  given  by  Professor  J.  Emerson 
Reynolds  before  the  Royal  Institution  of  Great  Britain  upon 
the  above  subject.  Taking  the  word  ^^ alcohol"  in  its  ordi- 
iiai*y  and  popular  sense,  it  might  seem  that,  if  this  be  true, 
the  very  rocks  under  our  feet  are  likely  to  be  turned  into  ex- 
hilarating beverages.  But  the  word  '^alcohol ''  can  not  be  so 
defined.  It  is  a  generic  term  in  organic  chemistry,  certainly 
quite  as  much  so  as  the  word  "  acid."  One  of  the  chief  dis- 
tinguishing features  of  our  modem  chemistry  is  that  sub- 
stances are  no  longer  named  because  of  their  common  and  ob- 
vious properties — a  method  which  in  the  case  of  the  acids  has 
been,  and  still  is,  productive  of  great  evil — ^but  on  account 
of  the  peculiar  chemical  constitution  they  possess,  in  virtue  of 
which  they  undergo  certain  chemical  transformations  with  fa- 
cility. The  name  '^  alcohol,"  for  example,  is  applied  to  those 
carbon  compounds  which  readily  yield  compound  ethers  by 
the  action  of  acids,  the  facility  of  doing  this  resulting  from 
the  peculiar  arrangement  of  their  atoms.  But  such  a  defini- 
tion includes  many  substances  not  ordinarily  regarded  as  al- 
coholic. For  instance,  glycerine,  all  the  sugars,  and  even 
beeswax.  Professor  Reynolds'  interesting  discourse,  there- 
fore, has  reference  to  the  fact  that  as  silicon  (of  which  flints 
and  quartz  are  the  oxide)  is  analogous  to  carbon,  bodies  hav- 
ing the  constitution  of  alcohols  may  be  formed  in  which  sili- 
con partially  replaces  the  carbon.  He  has  brought  together 
the  results  of  all  the  researches  which  have  been  made  on  the 
subject,  principally  by  Friedel,  of  Pains,  in  connection  with 
Crafts,  of  Boston,  and  Ladenburg,  of  Heidelberg,  and  has  add- 
ed some  observations  of  his  own.  The  facts  are  that  we  are 
now  acquainted  with  a  chloroform  in  which  silicon  replaces 
carbon  entirely,  and  with  silico-heptyl  and  silico-nonyl  al- 
cohols, in  which  the  carbon  is  thus  partially  replaced.  Evi- 
dence of  the  existence  of  silico-propyl,  silico-amyl,  and  silico- 
hexyl  alcohols  has  also  been  obtained.  Certain  more  com- 
plex alcohols,  as  well  as  ethers  and  acids,  containing  silicon, 
have  been  prepared,  and  Dr.  Reynolds  now  announces  that 
he  has  prepared  the  silicon  analogue  of  cyanogen.    The  en*- 
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tire  results  of  these  researches,  therefore,  sustain  the  previ- 
sion of  theory  in  making  the  carbon  and  the  silicon  atom 
chemically  identical  in  combining  power,  each  being  equal 
to  four  hydrogen  atoms.  The  question  which  still  remains 
to  be  solved  is  whether  that  property,  at  present  peculiar  to 
carbon,  by  which  it  is  able  to  combine  with  itself,  and  thus 
to  form  a  nucleus  containing  from  two  to  thirty  carbon  atoms 
— a  property  which  more  than  any  other  so  admirably  fits  it 
for  its  uses  in  organic  nature — is  possessed  by  silicon.  At 
present  no  group  of  more  than  two  similar  atoms  united  to 
each  other  is  known  to  exist  in  any  compouncL  wdth  which 
chemistry  is  acquainted,  if  the  groups  which  carbon  forms  be 
excepted.— 1  A,  1873,  237. 

THE   CHEMICAL  FOBCE  OF  THE   BOLAB  l3iAYQ, 

The  chemical  force  in  the  rays  of  the  sun  has  been  studied 
from  a  new  point  of  view  by  Marchand,  who  has  communi- 
cated numerous  interesting  results  to  the  Paris  Academy  of 
Sciences.  Marchand's  method  differs  from  that  adopted  by 
Bunsen  and  Roscoe  in  that  he  measures  the  effect  of  the  sun- 
light on  a  solution  of  perchloride  of  iron  and  of  oxalic  acid, 
and  not  on  a  mixture  of  chloride  and  hydrogen.  He  esti- 
mates the  chemical  effect  as  one  quite  independent  of  th6 
heating  effect,  but  does  not  seem  to  have  arrived  at  the  ad- 
vanced views  indicated  by  the  studies  of  Professor  Draper, 
of  New  York,  in  whose  opinion  the  solar  rays  are  not  a  com- 
plicated mixture  of  caloric,  luminous,  and  actinic  rays,  but  a 
simple  phenomenon  whose  results  are  tripartite,  according  to 
the  nature  of  the  body  on  which  they  act.  Marchand  has 
for  four  years  continued  the  daily  use  of  his  photometric  liq- 
uid, and  submits  conclusions  interesting  to  both  chemists  and 
physicists.  He  finds  that  his  liquid  is  acted  on  specially 
by  the  rays  between  Fraunhofer's  F  and  G  lines ;  he  gives 
the  law  according  to  which  the  thickness  of  the  atmosphere 
diminishes  the  effect  of  the  sun  in  decomposing  the  liquid 
and  liberating  carbonic  acid  gas ;  he  finds  that  the  chemical- 
ly active  rays  are  not  affected  by  atmospheric  currents,  and 
therefore  the  chemical  climate  is  a  different  one  from  the 
thermal  climate.  The  total  daily  photochemical  force  is,  ac- 
cording to  Marchand,  greater  at  the  pole  than  at  the  equator 
at  the  time  of  the  solstice.    The  earth's  atmosphere,  in  so 
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far  as  it  can  affect  the  rayd  F  and  G,  is  between  seventy  and 
serenty-five  miles  high.  The  rays  of  whose  chemical  force 
Marchand's  actinometer  gives  an  indication  have  but  one 
seventh  the  force  of  the  heat  rays  that  accompany  them,  and 
are*16,127  times  less  active  than  the  chemical  rays  measured 
by  Bansen  and  Roscoe.  Marchand  computes  that  the  chem- 
ical force  received  fVom  the  sun  by  the  earth,  each  minute, 
saffices  to  transform  into  carbonic  acid  nearly  forty  millions 
of  tons  of  carbon,  and  that  the  continuance  of  this  chemical 
action  for  a  whole  year  would  consume  a  stratum  of  coal  cov- 
ering the  entire  surface  of  oar  globe  to  the  depth  of  about 
one  inch. — 6  J5, 1873,  760. 

SEPARATION  OF  DIGESTIYE   FERMENTS. 

The  interesting  discovery  has  been  made  by  Paschutin 
that  the  fei-ments  present  in  the  intestinal  juice  of  dogs,  which 
act  on  cane-sngar  and  starch,  as  well  as  the  three  ferments  in 
the  pancreatic  juice,  can  be  separated  by  filtration  through 
porons  porcelain  cells.  The  filtration  is  difiicult  with  an 
aqueous  extract  of  the  pancreatic  juice,  but  succeeds  much 
better  with  extracts  made  with  concentrated  solutions  of 
salts;  and  it  further  appeal's  that  solutions  of  diiferent  salts 
extract  the  ferments  in  different  proportions ;  some,  in  fact, 
taking  one  ferment,  and  that  more  completely  than  water. 
Thus,  the  ferment  which  acts  on  albumen  is  extracted  al- 
most pure  by  Rochelle  salt,  hyposulphite  of  soda,  nitrate  of 
ammonia,  etc. ;  that  acting  on  starch,  by  arseniate  of  potash, 
eta ;  that  acting  on  fat,  by  antimoniate  of  potash,  bicarbon- 
ate of  soda,  etc. ;  and  Paschutin  concludes  that  the  use  of 
concentrated  solutions  of  salts  will  likewise  facilitate  the  sep- 
aration of  the  ferments  of  the  intestinal  juice. — 18  (7,  April  % 
1878,237. 

LIQUEFACTION   OF   GASES. 

Melsens  has  lately  made  some  intereatfng  experiments  on 
the  liquefaction  of  certain  gases.  It  is  weU  known  that 
charcoal  can  absorb  its  own  weight  of  chlorine.  Charcoal 
thus  saturated  is  placed  in  a  siphon-shaped  tube,  hermetically 
scaled.  The  long  arm  of  the  tube,  containing  the  charcoal, 
is  then  dipped  in  boiliog  water,  while  the  short  arm  is  im* 
raersed  in  a  freezing  mixture.    The  heat  sets  free  some  ,chIo- 
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rine  in  the  gaseous  state,  and  by  the  pressure  thus  produced 
the  gas  is  condensed  as  a  liquid  in  the  short  arm  of  the  tube. 
Several  cubic  centimeters  of  the  gas  may  thus  be  liquefied 
and  shown  in  the  lecture-room.  Melsens  also  succeeded  in 
condensiug  to  liquids,  in  the  same  manner,  ammonia,  sul- 
phurous  acid,  hydrobromic  acid,  sulphureted  hydrogen,  ethyl 
chloride,  and  cyanogen.  The  same  investigator  has  also  stud- 
ied the  thermal  effects  due  to  the  absorption  of  various  liq- 
uids by  charcoal.  Five  or  ten  grammes  of  charcoal  were 
treated  with  from  seven  to  nine  times  as  much  bromine,  and 
the  absorption  of  the  latter  developed  an  increase  of  temper* 
ature  of  over  30°  Centigrade. — 6  jB,  1873,  671. 

POSITION   OF  INDIUM   IN  THE   CHEMICAL  STSTEM. 

The  proper  classification  of  the  metals  is  a  matter  of  great 
importance  to  chemists.  Indium  has  hitherto  held  a  doubt- 
ful position,  but  at  last  seems  to  be  definitely  placed.  FoU 
lowing  Bunsen,  who  put  the  metal  among  those  forming  ses- 
quioxides — namely,  iron,  aluminum,  etc. — Roessler  has  sue- 
ceeded  in  obtaining  a  true  indium-alum^  perfectly  analogous 
to  the  well-known  iron-aluminum  and  chromium-alums,  crys- 
tallizing in  the  same  octahedral  form,  and  having  a  similar 
formula. — BuU.  Chem.  Soc,^  September  20, 1873. 


COPPBB  IN  THE  GBEEN  FEATHERS  OF  THE  PARROT. 

The  presence  of  copper  in  the  red  coloring  matter  of  the 
feathers  of  an  African  bird  known  as  the  Musophaga^  or  Tou- 
raco;  has  long  been  known,  and  Mr.  Sidney  Lnpton,  in  a  com- 
munication to  the  Chemical  New8^  states  that  the  green  feathers 
of  the  Australian  love-parrot  {Melopsitiacua  undulatus)  also 
contain  this  metal.  He  had  frequently  observed  these  ar- 
rets pecking  at  the  brass  mountings  of  their  cages  or  in  their 
rooms,  and  was  told  that  in  Australia  they  abound  chiefly  in 
the  districts  where  copper  is  to  be  met  with.  In  his  experi- 
ments he  collected  a  quantity  of  the  feathers,  burned  them, 
and  exti-acted  the  residual  ash  with  nitric  acid.  On  adding 
a  solution  of  ferrocyanide  of  potassium  to  the  filtrate,  a  dis- 
tinct precipitate  of  the  color  of  copper  ferrocyanide  was  form- 
ed. Mr.  Lupton  suggests  that  a  green  pigment,  of  which  cop- 
per is  a  constituent  element,  analogous  to  Mr.  Church's  tnra- 
cine,  may  be  extracted  from  these  green  feathers,  and  also 
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that  the  green  of  feathers  generally  may  be  due  to  some 
similar  coloring  matter. — 1  A^October  24, 212. 

MANUFACTURE   OF   lEON  IN  INDIA. 

The  researches  of  Mr.  Vincent  Day  show  that  as  early  as 
the  third  or  fourth  century,  and  down  to  the  fourteenth, 
malleable  iron  was  produced  in  immense  quantities  in  India^ 
and  at  so  cheap  a  rate  as  to  be  used  as  building  material  for 
public  monuments  and  sacred  edifices,  and  that  its  manufact* 
ure  became  extinct  and  the  art  lost  long  before  European 
occupation  of  India. — 1  Ay  October  24, 212, 

ACTION   OF  THE   PHOSFHOBUS  IN   COAL. 

Analyses  of  different  coals  invariably  show  the  presence 
of  phosphorus  in  such  quantities  as  may  not  be  disi-egarded 
in  the  production  of  iron  to  be  nsed  in  manufacturing  steel, 
since  it  is  known  that  all  the  phosphorus  in  the  charge  of  a 
blasVfamace  passes  into  the  iron.  It  is  suggested  that  the 
well-known  efficacy  of  coal  ashes  with  certain  soils  may  not 
simply  be  due  to  mechanical  action,  but  in  part  also  to  the 
presence  of  phosphates  and  other  constituents. 

SOLVENT  POWER   OF  LIQUID   CARBON  DIOXIDE. 

The  remarkable  solvent  power  of  the  sulphide  of  carbon 
suggests  that  the  liquefied  oxide  may  be  equally  active,  and 
experiments  upon  this  question  have  been  made  by  Cailletet 
in  a  special  apparatus  designed  for  the  purpose.  It  consists 
of  a  steel  tube  containing  mercury,  connected  by- means  of  a 
copper  tabe  with  a  steel  cylinder  containing  water.  By  a 
powerful  screw  acting  on  the  sur&ce  of  the  water  a  pressure 
of  90O  atmospheres  can  be  obtained  in  the  steel  tube  of  mer- 
cury. In  this  mercui'y  is  plunged  a  sort  of  enlarged  ther- 
mometer tube  of  glass,  the  bulb  of  which  is  open  below,  and 
the  tube  of  which,  made  very  thick,  serves  to  hold  the  sub- 
stances to  be  acted  upon.  The  dry  gas  is  placed  in  the  glass 
vessel,  and  on  applying  pressure  it  condenses  to  a  liquid,  and 
collects  in  the  stem.  It  is  a  colorless,  mobile  liquid,  and  is 
a  non-conductor  of  electricity.  An  induction  spark  in  it 
gives  a  brilliant  white  light,  but  causes  no  decomposition. 
It  does  not  dissolve  sodium  chloride,  sodium  sulphate,  calci- 
um chloride,  calcium  carbonate,  sulphur, phosphorus,  stearine^ 
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nor  paraffine.  Normal  sodium  carbonate  becomes  bicarbon- 
ate. Iodine  dissolves  sparingly,  giving  a  purple  Bolution. 
Liquid  fats  are  slightly  dissolved.  Water  dissolves  only 
traces  of  the  liquefied  oxide,  but  it  is  more  soluble  in  carbon 
disulphide  and  in  petroleum  naphtha.  Ether  dissolves  it 
freely.  Sodiuni  does  not  appear  to  exert  any  reducing  effect 
upon  it,  though  a  film  forms  on  its  surface.  Its  coefficient  of 
compressibility  could  not  be  determined. — 6  J?,  LXXV.,  1271. 

COPPER  IN  TURACINE. 

Mr.  J.  J.  Monteiro  has  lately  obtained  a  large  number  of 
feathers  of  the  Touraco  (Musophaga),  and  placed  them  in  the 
hands  of  an  English  chemist  for  investigation,  who  reports 
that,  from  three  hundred  feathers,  he  obtained  1.046  grammes 
of  turacine,  which  yielded  between  seven  and  eight  per  cent 
of  metallic  copper.  The  touracos,  according  to  Monteiro,  are 
f'oramon  on  the  coast  of  Africa,  from  ^\%  to  fifteen  degrees 
south  latitude ;  and  over  the  wh-ole  country,  for  a  considera- 
ble distance  inland,  copper  is  found  in  the  form  of  malachite. 
Or  green  carbonate  of  copper ;  the  green  specks  of  this  ma- 
terial being  noticed  almost  every  where.  Mr.  Monteiro  is  not 
certain  whether  copper  occurs  to  the  same  extent  on  the  west 
coast  of  Sierra  Lefone,  Senegal,  etc.,  where  the  birds  are  also 
abundant;  but  there  is  no  doubt  that  throughout  the  whole 
region  of  the  west  coast,  which  he  has  visited,  and  where  the 
birds  are  plenty,  copper  is  also  disseminated  very  extensively. 

Professor  Church  has  suggested  that  copper  may  enter  into 
the  system -as  an  article  of  their  food;  but,  at  any  rate,  Mr. 
Monteiro  thinks  it  probable  that  the  birds  are  attracted  by 
the  bright  green  of  the  malachite,  and  that  they  swallow 
small  particles  of  it  with  the  gravel  which,  in  common  with 
all  birds,  they  consume  with  their  food. 

We  have  already  referred  to  the  occurrence  of  copper  in 
the  green  feathers  of  the  little  Australian  love  parrot,  and 
to  the  alleged  fact  that  it  is  found  almost  exclusively  in  a 
copper-producing  region.  It  will  be  an  interesting  problem 
now  to  determine  whether  Australian  pan*ots  and  the  tou- 
racos are  entirely  confined  to  copper-producing  countries,  and 
whether  the  green  plumage  of  parrots,  and  of  birds  general- 
ly, is  at  all  connected  with  their  co-existence  in  the  I'egion  of 
copper-bearing  rocks. — 1  A,  October  17,  201. 
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DISCOVKBY   OP   TIN   IN  AUSTRALIA. 

One  of  the  most  impoitant  discoveries  in  Economic  Geol- 
ogy made  daring  the  past  year  is  that  of  tin  in  Australia. 
Tin  has  been  met  with  heretofore  in  Australia,  but  the  recent 
discoveries  indicate  far  richer  deposits  than  any  before  known 
there.  The  district  in  which  (he  metal  was  found  is  along 
the  valley  of  the  Maclntyre  River,  on  the  high  plateau  of  the 
Australian  Alps.  The  ore  occurs,  as  usual,  in  granite,  and 
so  disseminated  as  to  form  a  kind  of  stockwork.  The  over- 
lying surface  deposits  contain  large  quantities  of  oxide  of  tin, 
and  it  is  probable  that  a  very  large  amount  of  ore  will  be 
obtained  from  the  diggings  or  washings.  In  a  series  of  trials 
recently  made,  twenty  pounds  of  detritus  were  found  to  yield 
from  three  ounces  to  two  pounds  of  ore.  The  tin*bearing  belt 
is  known  to  have  more  than  150  miles  of  linear  extent,  so  that 
these  new  mines  may  in  time  become  quite  as  productive  as 
those  of  Banca  or  Cornwall. 


LOCALITY   OF  THE   MATERIAL   OF   CHINESE   POBOELAIK. 

The  locality  of  the  material  employed  in  China  for  nearly 
three  thousand  years  in  the  manufacture  of  porcelain  has 
been  found  by  Richthofen  to  occur  east  of  Lake  Poyan,  in 
the  direction  ofHongtchow.  It  is  a  stone  of  the  hardness  of 
feldspar,  of  gi'een  color  and  jaspery  appearance,  stratified 
between  clay-slate.  It  is  converted  into  a  fine  powder  by 
pounding,  the  finer  portions  being  repeatedly  separated  and 
moulded  into  small  bricks.  The  Chinese  recognize  two  sorts 
of  the  crushed  material,  almost  identical  in  appearance.  The 
region  abounds  in  most  luxuriant  vegetation,  including  aza- 
leas, rhododendrons,  etc. — 8  6',  January  23, 1873,  30. 

SUPPLY   OF   NITBE   IN   SOUTH   AMERICA. 

According  to  the  Abb6  Moigno,  there  is,  in  a  single  district 
of  South  America  of  about  483  square  miles,  a  quantity  of 
soda  equal  to  63,000,000  tons,  an  amount  sufiicient,  at  the 
present  rate  of  consumption, for  1393  years;  and  still  larger 
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quantities  of  this  salt  are  found  at  the  foot  of  the  Cordilleras. 
— 1  Ay  August  30, 1872, 107. 

PrrCHBLENDB   IN   COLORADO. 

Professor  Hill  announces  to  the  American  Journal  of  Sci- 
ence the  discovery  of  pitchblende  in  large  quantity  near  Cen- 
tral City,  Colorado.  Several  tons  of  the  ore,  containing  fifty 
per  cent,  of  uranium  oxide,  have  already  been  shipped  to 
England.  It  has,  so  far,  brought  a  price  of  one  dollar  per 
pound.  Another  mine  in  the  vicinity  has  also  produced  con- 
siderable quantities  of  a  tellurium  ore,  containing  gold  and 
silver,  and  also  a  small  percentage  of  lead. — 4  J9,  May^  1873, 
386.  

DOLOMITES   OF  THE   UNITED  STATES. 

Dr.  Feuchtwanger  communicates  to  the  Migineering  and 
Mining  Journal  a  paper  upon  dolomites  in  the  United  States, 
and  calls  attention  to  their  very  great  value  in  the  arts. 
Chemically  considered,  these  rooks  are  composed  of  carbon- 
ate of  lime  and  carbonate  of  magnesia,  and  are  not  to  be  con- 
founded with  magnesite,  which  consists  only  of  magnesia. 
The  American  dolomites  are  used  largely  in  architecture,  the 
favorite  white  marble  of  Veimont  being  composed  of  it.  The 
Rosenthal  cement  is  said  to  owe  its  powerful  hydraulic  prop- 
erties to  the  mixture  of  clay  with  the  dolomitic  material. — 
Engineering  and  Mining  Journal^  December  17, 1872,  72. 


SEEBACHITE,  A  NEW  MINEBAL. 

A  new  mineral,  called  Beeba^hitey  from  the  basalt  of  Rich- 
mond, near  Melbourne,  has  lately  been  described  by  Bauer. 
It  is  closely  related  to  Herschelite  in  crystallographic  char- 
acter, but  differs  in  having  a  considerable  percentage  of  lime. 

TAMMITE,  A  NEW  MINERAL. 

Mr.  Hugo  Tamm  has  recently  described  what  he  considers 
a  new  mineral  of  much  interest,  under  the  name  of  Crooke- 
site.  The  substance,  as  obtained,  was  too  small  to  admit  of 
a  satisfactory  analysis,  but  it  has  been  determined  to  contain 
about  88  per  cent,  of  tungsten,  6.6  of  iron,  and  0.15  of  manga- 
nese. Mr.Crookes,  who  has  already  been  honored  by  having 
a  mineral  named  for  him,  suggests  that  this  be  called  Tarn- 
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mite  as  soon  as  the  remaining  ingredients  are  ascertained. — 
16  A,  October,  1872, 521.     

MANGANOPHYLL,  A  NEW  MICA. 

Igelsti'om  has  described  a  new  species  of  mica  from  the 
iron  and;  manganese  mine  of  Pajsberg,  Sweden,  under  the 
name  ofmanganophyll.  This  contains  21.4  per  cent,  of  pro- 
toxide of  manganese,  and  is  consequently  the  richest  manga- 
nese mica  hitherto  known.  It  is  suggested  that  it  is  very 
closely  allied  to  alurgite,  and  that  the  two  species  may  be 
possibly  identical.  It  possesses  a  color  varying  from  bronze 
to  copper  red,  and  appears  to  crystallize  in  the  hexagonal 
system. — 16  A,  October,  1872, 521. 

KRYOKONITE,  A   GLACIER  DEPOSIT. 

Under  the  name  of  Kryokonite,  Professor  Nordenskj old  in- 
troduces to  notice  a  peculiar  deposit  in  the  form  of  a  gray 
powder,  often  agglomerated  into  small  globular  masses,  which 
occurs  at  the  bottom  of  holes  in  the  ice  of  Greenland.  The 
origin  of  this  ice-dust  is  enigmatical,  and  the  discoverer  seems 
undetermined  as  to  whether  it  is  of  meteoric  origin,  or  comes 
from  the  basalt  region  near  the  coast,  or  from  the  supposed 
volcanic  tracts  in  the  interior  of  Greenland. — 16  -4,  October, 
1872,521.  

ZEUNEBITE,  A  NEW   MINERAL. 

Among  the  minerals  recently  worked  out  at  Schneeburg, 
in  Saxony,  Professor  Weisbach,  of  Freiburg,  has  found  what 
he  considers  to  be  a  new  species,  and  has  called  it  Zeunerite. 
This  is  an  arsenite  resembling  copper  uranite  in  its  grass-green 
color  and  its  crystalline  form,  but  differs  in  the  fact  that  it  is 
an  arsenite  instead  of  a  phosphate.^ — 16  A,  October,  1872,  621. 

SYNGENITE,  A  NEW  MINERAL. 

A  new  mineral  has  been  lately  described  by  Professor  Zeph- 
arovicb,  from  the  potash  beds  of  theisalt  mines  of  Kalusz,  in 
Galicia.  This,  which  has  been  named  Syngenite,  occurs  in 
cubes  of  sylvine,  in  colorless,  pellucid  crystals,  sctoewhat  re- 
sembling selenite.  It  is  very  closely  allied  to  polyhalite. — 
13  A,  October  1&,  1872, 391. 
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MAXITE,  A  NEW  LEAD    OEE. 


A  new  lead  ore,  lately  discovered  in  Sardinia  by  Max 
Brown,  is  said  to  consist  of  a  hydrated  sulphato-carbonate  of 
lead — a  compound  entirely  novel  in  the  mineral  kingdom. 
The  new  ore  is  to  be  called  Maxite,  as  the  name  Brownite 
had  already  been  appropriated. — 16  A^Octobei',  1872,  521. 

THE   CRUST   OF   METEOBIC   STONES. 

Simultaneous  but  entirely  independent  investigations  by 
Professor  Reinsch,  of  Ttlbingen,  and  Meunier,  of  Paris,  led  them 
to  the  conclusion  that  the  black  crust  of  gray  meteoric  stones  is 
not  the  result  of  fusion  during  their  passage  through  the  atmos- 
phere. The  Krahenberg  meteorite  was  examined  by  Profess- 
or Reinsch,  and  his  results  communicated  at  the  German 
Scientific  Association  during  its  recent  meeting  at  Leipsic. 
Microscopic  examination  of  thin  sections  of  the  crust  showed 
that  it  was  composed  of  two  entirely  distinct  portions.  The 
external,  highly  porous  layer,  filled  with  channels  and  cavi- 
ties, seldom  contains  metallic  iron,  magnetic  pyrites,  or  other 
minerals ;  while  the  interior,  highly  lustrous,  compact  layer, 
decidedly  distinct  from  the  gray  granular  mass  of  the  stone, 
often  incloses  metallic  iron  and  magnetic  pyrites.  In  rare 
cases  particles  and  laminae  of  metallic  iron  penetrate  both 
layers,  and  are  slightly  changed  by  oxidation  as  far  as  they 
extend  into  the  outer  layer.  The  ground  mass  of  the  stone 
consists  of  particles,  more  or  less  spherical,  of  a  light  or  dark 
gray  material  (silicate  of  magnesia),  in  which  metallic  iron, 
magnetic  pyrites,  and  different  silicate  minerals  (the  latter 
without  distinct  crystals)  are  imbedded  without  any  recog- 
nizable order.  The  globules  generally  are  made  up  of  sev- 
eral minerals ;  but  even  when  they  contain  only  one  they  ex- 
hibit under  the  microscope  small  inclosed  masses  of  magnetic 
pyrites,  either  in  isolated  aggregations  or  filling  vein-like  fis- 
suj-es.  Wheti  simple  in  structure,  they  are  perfectly  spherical ; 
but  when  more  complex,  less  spherical;  and  in  the  latter  case 
the  different  substances  are  not  arranged  according  to  their 
specific  gravities.  The  iron  and  magnetic  pyrites,  when  both 
are  present,  are  generally  found  in  the  external,  seldom  in  the 
central  parts.  Professor  Reinsch  therefore  concludes  that 
these  meteoric  stones  could  not  have  been  at  a  red  heat,  even 
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for  a  short  time,  iu  an  atmosphere  coDtaining  oxygen,  as  the 
magnetic  pyrites  woald  have  been  converted  into  ferrosoferric 
oxide,  and,  in  contact  with  metallic  iron,  into  a  lower  sulphide ; 
and  that  the  crust  can  not  consist  of  the  fused  mineral  ingre- 
dients, since,  at  the  temperature  of  fusion  of  silicates,  the 
magnetic  pyrites  in  contact  with  metallic  iron  would  have 
suffered  change.  The  incomplete  crystallization  of  the  mineral 
ingredients,  and  the  deviation  of  the  globules  from  the  spher- 
ical form,  in  cases  of  complex  composition,  indicate  that  they 
assumed  the  solid  form  suddenly,  without  time  for  the  arrange- 
ment of  the  substances  according  to  their  specific  gravities. 

Mennier  communicated  the  results  of  his  investigations  of 
the  meteoric  stone  of  Pultusk  to  the  Paris  Academy  in  August. 
Exhaustive  qualitative  examination  of  several  parts  of  the 
crust,  differing  in  appearance,  agreed  in  revealing  the  pres- 
ence of  olivine,  augite,  and  a  black  decomposable  coloring 
matter.  The  specific  gravity  was  precisely  the  same  as  of 
the  interior  portions.  Upon  microscopic  examination,  the 
crust,  like  the  mass  it  covered,  appeared  crystalline  instead 
of  vitrified.  At  a  few  points  there  were  exceedingly  delicate 
glassy  fibres,  which  seemed  to  form  a  net-work,  sometimes 
amounting  to  a  continuous  layer.  These  had  certainly  been 
fused,  but  were  of  uncommon  fineness,  and,  as  well  as  the 
extei*nal  layer,  were  entirely  colorless  and  amorphous.  Any 
term  applied  to  this  coating  that  implies  its  fusion  must, 
therefore,  be  a  misnomer.  At  the  first  glance  it  presents  in 
some  places  a  blistered  and  slaggy  appearance,  but  closer  ob- 
servation shows  that  it  is  only  wrinkled  like  the  surface  of 
fracture  of  the  gray  portions ;  and  the  enlargements  on  the 
surface  at  certain  points,  attributed  to  the  accumulation  of 
melted  matter,  prove  to  be  due  to  the  accidental  shape  of  the 
stone  at  those  points,  for  a  section  perpendicular  to  their  sur- 
face shows  the  dark  crust  to  be  no  thicker  here  than  else- 
where. The  splintery  appearance  of  the  surface,  which  in 
many  cases  suggests  scorification,  results  from  the  sudden 
cooling  which  the  warm  surface  experiences  on  contact  with 
terrestrial  bodies.  Attempts  to  imitate  the  black  crust  con- 
firm the  conclnsion  that  it  does  not  result  from  fusion.  A 
splinter  of  the  gray  material  before  the  blow-pipe  gives,  in 
general,  nothing  similar  to  the  black  crust,  but  by  oxidation 
becomes  more  or  less  ochre  brown,  and  fuses  with  difficulty 


196     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

to  a  brown  glass  on  its  thin  edges.  A  very  small  splinter  in 
the  reducing  flam€  acquires  at  first  a  dark  color,  and  then 
fuses  to  an  almost  colorless  glass,  dotted  with  dark  spots. 
This  experiment  shows  the  phases  in  the  change  of  the  8ui*face 
of  the  stone  from  its  normal  to  a  vitrified  condition.  Heating, 
as  usual  in  experiments  on  metamorphism,  also  indicates  that 
the  crust  is  simply  a  metamorphosed,  not  a  fused,  mass.  The 
thinness  and  regularity  of  the  crust  are  explained  as  doubtless 
being  due  to  the  exceedingly  low  temperature  of  the  stones 
at  the  moment  they  strike  the  earth's  atmosphere.  To  this 
same  excessive  cold  must  be  ascribed  the  cohesion  of  the  car- 
bonaceous meteorites  which  penetrate  the  earth,  or  rebound 
from  it  at  their  fall,  while,  under  ordinary  circumstances, 
they  fall  to  pieces  under  the  least  blow. 

Perhaps  a  study  of  the  metamorphosis  of  meteorites  will 
reveal  an  approximate  measure  of  the  temperature  of  the  in- 
terplanetary space,  in  regard  to  which  there  are  such  contra- 
dictory estimates ;  and  the  thickness  of  the  metamorphosed 
crust,  which  is  independent  of  the  size  of  the  stone,  may  pos- 
sibly, by  means  of  a  few  readily  suggested  experiments,  give 
us  an  indication  of  the  internal  temperature  of  the  stones 
when  suddenly  exposed  to  the  effects  of  heat,  from  which 
the  temperature  of  the  regions  whence  they  came  may  be  de- 
rived. 

The  form  of  the  meteorites,  and  especially  the  evident  con- 
trast between  the  front  and  back  paits,  are  generally  con- 
strued as  arguments  in  fatvov  of  the  action  offusian  in  the 
formation  of  the  crust ;  but  the  facts  already  given  completely 
contradict  the  opinion  that  the  matter  has  been  melted  away 
from  the  blunt  edges,  as  the  temperature  necessarily  implied 
would  have  left  its  impress  in  the  mass  of  the  stone,  while 
many  decidedly  rounded  meteorites  have  remained  perfectly 
white  —  for  example,  that  of  New  Concord,  in  May,  1860. 
This  rounding  of  the  front  face  seems  due  to  erosion  by  the 
air,  ias  truly  as  that  of  rocks  to  erosion  of  water.  The  fur- 
rows and  folds  are  the  i-esult  of  sculpturing,  and  the  crust  is 
produced  in  the  bared  portions  in  proportion  as  the  heat 
penetrates.  According  to  this  view,  many  meteorites  man- 
ifest a  striking  general  resemblance  to  some  Scandinavian 
islands,  scraped  out  by  glaciers  on  the  noi*th,  while  they  have 
been  protected  on  the  south. — 19  Cy  October  26, 1872, 852. 
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BLACK   INCRUSTATION   OP   GRAY  METEORITES. 

Accoi-ding  to  Meanier,  the  black  incrustation  or  coating 
with  which  gi*ay  meteorites  hvq  almost  always  clothed  is  due 
principally,  if  not  entirely,  to  the  mechanical  action  of  the 
weather  upon  the  body  during  its  passage  through  the  earth's 
atmosphere.  This  movement,  upon  the  one  hand,  produces 
a  sort  of  varnish  or  false  enamel  upon  the  exterior  of  the 
mass,  and,  upon  the  other,  a  development  of  heat  which  causes 
the  black  coloration — the  phenomenal  fusion  being  only  sec- 
ondary in  importance.  Meunier  has  found  similar  black  crusts 
upon  rocks  that  were  evidently  non-meteoric,  and  which  he 
asGiibed  to  the  same  cause,  namely,  mechanical  atmospheric 
agency  —  the  difference  being  that  the  crust  is  somewhat 
thicker  than  is  generally  found  upon  meteoric  stones :  in  one 
case  the  friction  of  the  air  being  very  energetic  and  of  short 
duration,  while  in  the  other  the  reverse  takes  place. — 21  A^ 
Febnian/y  18?3, 14.  

ANTIQUITY   OF  THE   GUADALOUPE   BONE   BRECCIA. 

In  a  communication  by  Hamy  upon  the  age  of  the  so-called 
anthropolites  of  Guadaloupe  (or,  in  other  words,  certain  hu- 
man bones  found  imbedded  in  calcareous  rock  in  that  island), 
we  are  informed  that  an  antique  object  resembling  a  frog  in 
shape  was  found  in  connection  with  the  bones,  by  which  we 
are  entitled  to  assign  to  them  a  comparatively  modern  origin, 
as  being  of  the  Carib  race,  and  belonging  to  a  people  who 
occupied  the  West  Indies  at  the  time  of  their  first  discovery 
by  Europeans,  and  afterward. — 3  J?,  J^ebrtiaiy  20, 1873, 837. 

REMNANT   OF  THE   ICE   PERIOD  IN   SCOTLAND. 

Dr.  Buchanan  White  believes  he  has  found  a  remnant  of 
the  ice  time  in  Scotland.  It  consists  in  a  small  moth,  Zygaca 
exulans,  which  is  entirely  unknown  upon  the  British  Isles,  but 
of  frequent  occurrence  in  the  Alps  and  in  Scandinavia.  This 
induces  Dr.  White  to  consider  it  a  trace  of  the  ice  time,  while 
others  think  it  doubtful. — 1  (7,  viii.,  512. 


ACTUAL  GLACIERS   IN  THE   MERCED   GROUP. 

Mr.  John  Muir,  in  the  Overland  Monthly^  announces  the 
existence  of  actual  glaciers  in  the  Merced  group  of  Califoraia 
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mountains,  and  remarks  that  the  snow  banks  of  Mounts  Lyell 
and  M'Clure,  of  the  Yosemite  region,  are  true  glaciers,  as 
shown  by  the  forward  movement  of  stakes  planted  by  him 
across  the  bank.  The  central  stakes  were  found  to  move 
forty  inches  in  forty-six  days,  while  the  surroundings  exhibit 
all  the  peculiarities  of  glaciers  in  the  form  of  moraines,  etc. 
The  Mount  M^Clure  glacier  is  about  half  a  mile  in  length, 
and  of  the  same  breadth  in  the  broadest  part,  and  the  Mount 
Lyell  glacier  is  about  a  mile  long. — 4 1>,  January^  18V3, 69. 


FLORA   OF  THE   PLIOCENE    OF  CENTRAL   FRANCE. 

M.  De  Saporta  has  presented  to  the  Academy  of  Sciences 
of  Paris  a  very  interesting  communication  upon  the  remains 
of  plants  and  their  foliage  found  buried  under  the  eruptive 
ashes  of  an  ancient  volcano  at  Cantal,  in  France,  during  the 
pliocene  epoch.  According  to  Mr.  Rames,  who  has  made  a 
special  study  of  the  geology  of  Cantal,  the  country  had  but 
a  slight  undulation  down  to  the  miocene  period,  its  sui'face 
then  being  covered  with  lakes.  At  this  epoch  occurred  the 
first  basaltic  eruptions,  which  are  covered  by  the  upper  mio- 
cene, with  its  remains  ofAmphicyon,  Machairodus^  Mastodo7t 
angustidens,  Dinotherium  giganteum,  Szpparion^  etc. 

Subsequently  to  this  the  relief  of  the  land  became  more 
decided,  and  a  soil  was  developed  along  the  flanks  of  the  new 
volcano,  in  which,  during  a  long  period  of  repose,  the  vege- 
tation referred  to  in  the  communication  was  established. 
Afterward,  however,  a  violent  eruption  occurred,  accompa- 
nied by  a  shower  of  ashes  mixed  with  water,  and  followed 
by  avalanches  of  mud,  which  buried  or  destroyed  the  forests, 
and  covered  up  the  leaves  which  littered  the  soil,  the  trunks 
of  the  trees  themselves  sometimes  being  left  erect,  and  some- 
times prostrated. 

It  is  thought  that  careful  study  of  this  fossil  flora  will 
throw  light  not  only  upon  the  contemporaneous  vegetation 
during  the  epoch  in  question  in  different  parts  of  the  world, 
but  also  upon  the  mode  of  the  origin  of  the  species  belonging 
to  the  present  period.  A  striking  fact  is  the  collocation  in 
these  deposits  of  forms  how  belonging  to  the  Canary  Islands 
and  the  Mediterranean,  side  by  side  with  those  of  Central 
Europe,  the  Caucasus,  and  North  America.  Species  yet  ex- 
isting in  Central  Europe  are  also  found  but  little  changed, 
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and  associated  with  othei*s  which  have  become  exotics. — 1  i?, 
February  3, 1873,  290.        

ROCKY  MOUNTAIN  FOSSIL. 

Professor  Meek  announces  the  existence  of  primordial 
species  among  the  fossils  collected  by  Dr.  Hayden,  in  1872, 
from  near  Gallatin  City,  Montana — a  very  important  geo- 
logical fact.  He  has  also  found  carboniferous  fossils  in  various 
localities.  Some  of  these  are  from  the  "divide"  between 
Koss's  Fork  and  Lincoln  Valley,  Montana,  embracing  many 
of  the  same  species  as  occur  in  the  noted  Spurgeon  Hill  lo- 
cality, in  Indiana,  of  the  age  of  the  St.  Louis  limestone. 

COAL   IN  PERU. 

Much  gratification  is  felt  in  Peru  at  the  discovery  of  a  new 
coal  deposit  near  Pisco,  which  is  said  to  be  one  of  the  best 
and  richest  on  the  Pacific  coast,  and  the  locomotives  on  the 
lea  and  Pisco  Railway  are  using  it  with  great  success.  The 
mine  is  situated  close  to  the  sea,  and  near  a  perfectly  safe 
harbor,  and  the  coal  is  said  to  be  finer  in  quality  than  any 
in  Chili,  and  of  great  extent,  and,  if  so,  must  prove  to  be  of 
very  great  economical  value. — Panama  Star  and  Heralcly 
May  9, 1 873.  

GEOLOGICAL  AGE    OF   WYOMING   COAL. 

Among  other  communications  to  the  Dubuque  meeting  of 
the  American  Association  was  one  by  Professor  Cope  upon 
the  geological  age  of  the  coal  of  Wyoming.  The  professor 
was  engaged  during  the  whole  of  last  summer  in  making  ex- 
plorations into  the  paleontology  of  the  Rocky  Mountains,  in 
connection  with  Dr.  Hayden's  expedition,  and  as  the  result 
of  his  inquiries  he  comes  to  the  conclusion  that  the  great 
coal  area  of  Wyoming  lies  within  the  limits  of  the  cretaceous 
formation.  It  is  surrounded  to  the  west  and  south,  and  per- 
haps to  the  north,  with  eocene  tertiary  beds,  and  the  appear- 
ance of  the  country  indicates  that  a  smaller  lapse  of  time 
than  is  usual  has  separated  the  periods  of  their  deposit.  He 
states  that  no  cretaceous  types  of  vertebrates  have  yet  been 
found  in  any  of  these  tertiaries.  The  principal  ground  upon 
which  the  professor  bases  his  decision  is  the  discovery,  at 
Black  Buttes,  of  part  of  the  skeleton  of  a  dinosaurian,  a  por- 
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tion  of  which  had  been  previously  procured  by  Professor  F. 
B.  Meek  and  Mr.  Henry  Bannister.  This  he  names  Agathavr 
mas  sylvestris, — 5i>,  November,  1872,  669. 

UPP:bB  coal  measures  west   of  the   AU.EG'HANISS.  . 

In  a  recent  paper  on  the  "  Upper  Coal  Measures  west  of 
the  Alleghanies"  (or  the  group  of  strata  including  the  Pitts- 
burgh coal  and  the  beds  above  it),  Professor  J.  J.  Stevenson 
holds  that  during  their  period  the  general  condition  was  one 
of  subsidence,  interrupted  by  longer  or  shoi'ter  intervals  of 
repose.  During  subsidence  the  great  marsh,  now  appearing 
as  the  Pittsburgh  coal-bed",  crept  up  the  shore ;  but  in  each  of 
the  longer  intervals  of  repose  it  pushed  out,  seaward,  upon 
the  advancing  land  of  the  eastern  shore  of  the  inland  sea,  and 
thus  gave  rise  to  the  successive  beds  above  it.  The  Appa- 
lachian coal-field  and  that  of  Indiana  and  Illinois  were  prob- 
ably never  united,  and  the  bituminous  trough  of  the  former 
west  of  the  Alleghanies  did  not  owe  its  basin  shape  pnmarily 
to  the  action  of  forces  concerned  in  producing  the  Alleghany 
Mountains. 

NON-OCCUBEBNCE    OF  THE   DIAMOND   IN  XANTHOPHYIiUTE. 

An  alleged  discovery,  some  time  ago,  by  Mr.  Jeremejew, 
of  minute  diamonds  in  xanthophyllite  excited  much  interest 
as  to  the  question  of  the  true  matrix  of  this  gem ;  but  the 
result  of  recent  investigations  by  Dr.  Knop,  of  Carlsruhe, 
shows  that  the  so-called  crystals  are  merely  angular  cavities, 
shaped  like  diamonds,  it  is  true,  but  entirely  destitute  of  any 
substance  whatever.  Nor  is  it  probable  that  they  ever  con- 
tained diamonds,  since  minute  sections  of  xanthophyllite, 
freshly  prepared,  and  magnified  fifteen  hundred  diameters, 
appear  to  be  perfectly  free  from  cavities;  but  after  treating 
them  with  sulphuric  acid  they  made  their  appearance  in  num- 
bers, precisely  similar  to  those  referred  to.  In  other  experi- 
ments, fine  plates  of  xanthophyllite  were  examined  under  a 
microscope,  in  all  directions,  without  revealing  any  peculiar- 
ity; but  on  touching  them  with  a  few  drops  of  concentrated 
sulphuric  acid,  and  heating  them  until  white  fames  appeared, 
the  cavities  manifested  themselves.  It  is  thouorht,  therefore, 
that  this  phenomenon  is  due  entirely  to  the  corrosive  action 
of  acid  on  the  mineral. — 15  A^  AprU^  1873,  265. 
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NATURE   OF  LOESS. 

In  an  inaugural  address  by  Jentzsch,  discussing  the  "qua- 
ternary strata  in  the  vicinity  of  Dresden,  and  the  formation 
of  loess  in  general,"  he  concludes,  from  careful  examination 
of  and  experiments  with  loess,  that  all  its  essential  character- 
istics are  simply  consequences  of  the  degree  of  comminution, 
and  are  sufficient  to  separate  it  geologically  from  loam  and 
clay.  Its  particles  are  chiefly  from  about  0.0008  to  0.0016  of 
an  inch  in  diameter,  and  those  of  plastic  clay  and  loam  about 
0.00024  to  0.0004  of  an  inch.  The  cohesion  of  the  loess  is  con- 
sequently less  than  that  of  clay,  and  it  falls  to  pieces  in  wa- 
ter on  this  account,  as  well  as  because  the  angle  of  friction  is 
lessened  by  water.  Absence  of  stratification  is  explained  as 
resulting  from  the  obliteration  of  sharply  defined  margins  of 
the  earlier  deposits  by  this  effect  of  water ;  and  strata  are 
consequently  only  recognizable  when  the  layers  are  in  differ- 
ent states  of  comminution.  The  properties,  as  well  as  the 
location  and  contents,  indicate  that  it  is  a  fluviatile  deposit 
in  ovei-flowed  portions  of  valleys. — 19  (7,  eTanwa/^  25, 1873, 
130.  

VOLCANIC   ERUPTIONS  IN  ICELAND. 

The  past  winter  was  very  mild  in  the  southern  portion  of 
Iceland,  but  quite  severe  in  the  northern.  In  the  middle  of 
January  an  einiption  of  the  volcanoes  in  the  great  Yokul 
Mountains,  in  the  southeast  comer  of  the  island,  took  place, 
which  continued  with  unusual  violence  for  about  a  week,  and 
then  suddenly  ceased.  Since  then  no  fire  has  been  noticed. 
Large  quantities  of  ashes  have  fallen  on  different  localities, 
but  it  is  believed  that  the  deep  bed  of  snow  protected  the 
pasture  lands  from  destruction.  Volcanic  eruptions  took 
place  at  the  same  time  in  Chili. — 1  £7, 1873, 128. 

THE   TOURMALINE. 

A  work  has  just  been  published  on  the  tourmaline  by  Dr. 
Hamlin,  of  Maine,  so  well  known  as  a  specialist  on  the  subject 
of  gems,  and  as  having  one  of  the  finest  private  collections  in 
the  United  States.  He  makes  special  reference  to  the  beau- 
tiful and  matchless  crystals  found  in  the  State  of  Maine,  and 
gives  four  very  fine  illustrations  in  color  by  Praug.    He  also 
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claims  the  tourmaline  to  be  the  most  interesting  of  all  the 
gems,  when  we  come  to  consider  the  beauty  and  diversity  of 
its  color,  the  complexity  of  its  composition,  and  the  wonders 
of  its  physical  properties.  When  the  mineral  equals  the  blue 
and  red  sapphire,  the  emerald,  or  the  topaz  in  color,  he  con- 
siders it  equal  in  value  to  either  of  the  above  gems,  and  this 
view  is  supported  by  the  eminent  Professor  Beudant,  of  Paris. 

GEOLOGICAL  SUBVEY  OP  CANADA  FOB  1871-72. 

Professor  Selwyn,  director  of  the  Geological  Survey  of 
Canada,  has  just  published  a  report  of  the  progress  of  that 
useful  work  during  the  year  1871-72.  This  is  largely  occu- 
pied by  an  account  of  a  geological  recounoissance  in  British 
Columbia  made  by  direction  of  the  Canadian  government. 
The  expedition  was  well  provided  with  scientific  assistants, 
and  accompanied  by  a  photographer,  and  in  the  preliminary 
report  embraced  in  the  present  volume  will  be  found  some 
interesting  details.  Special  attention  was  paid  to  the  gold 
deposits,  as  also  to  the  coal-beds,  both  on  the  main-land  and 
on  Vancouver  Island. 

The  survey  has  experienced  a  severe  loss  in  the  removal 
of  Professor  T.  Sterry  Hunt,  one  of  the  earliest  and  most  efii- 
cient  members,  to  Boston,  where  he  has  taken  charge  of  the 
chair  formerly  held  by  Professor  William  B.  Rogers  in  the 
Institute  of  Technology.     

THIBD  AND  FOUBTH  ANNUAL  EEPOBT  OP  THE  GEOLOGICAL 
SUBVEY  OF  INDIANA  FOB  1871,  1872. 

The  third  and  fourth  annual  report  of  the  Geological  Sur- 
vey of  the  State  of  Indiana  for  the  years  1871  and  1872  has 
just  been  published  by  Professor  E.  T.  Cox,  State  Geologist, 
and,  like  its  predecessors,  consists  of  a  neat,  compact  volume, 
with  an  accompanying  atlas  of  geological  maps.  The  report 
opens  with  a  general  statement  on  the  part  of  the  director  of 
the  more  interesting  features  of  the  geology  of  the  entire 
state,  especially  as  to  the  location  and  working  of  coal  veins. 
This  interest  is  of  great  importance  in  Indiana ;  and  its  i*apid 
extension  within  a  few  years  past,  according  to  Professor  Cox, 
may  be  traced  largely  to  the  discoveries  and  suggestions  of 
the  State  Survey. 

Reports  of  detailed  explorations  of  several  counties,  as 
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made  by  Professor  Cox  or  bis  assistants,  are  given  in  the 
volume,  followed  by  a  preliminary  examination  of  other  por- 
tions of  the  stiate.  Mr.  Charles  Boerner  furnishes  a  paper  on 
the  meteorology  of  Switzerland  County,  Indiana,  in  which  the 
peculiar  features  of  its  climatology  are  well  expressed  in  a 
series  of  tables.  The  volume  concludes  by  a  paper  upon  the 
manufacture  of  specular  iron,  prepared  by  Mr.  Hugh  Hart- 
mann,  with  special  reference  to  the  introduction  of  new  and 
improved  processes  in  working  up  the  ores  of  the  state. 

BEPOBT  FOB    1872    ON  THE    GEOLOGY   OF  NEW   JEESEY. 

Professor  Cook,  State  Geologist  of  New  Jersey,  has  just 
presented  his  annual  report  for  the  year  1872,  which  contains 
an  account  of  the  progress  of  the  work  done  during  the  past 
year,  and  refers  to  the  labors  of  Professor  John  C.  Smock  in 
the  iron-ore  region,  of  Mr.  Bogardus  in  analyzing  soils,  etc., 
and  of  Professor  Bowser  in  surveying  several  iron  mines. 
Professor  Cook  himself  has  been  chiefly  occupied  in  furnish- 
ing information  as  to  various  new  products  of  the  staft.  He 
has  also  been  engaged  in  determining  questions  connected 
with  certain  drainage  projects,  which  had  been  under  the 
charge  of  the  Geological  Survey. 

Among  other  points  brought  forward  by  Professor  Cook 
is  a  suggestion  as  to  a  new  survey  of  the  boundary  between 
New  Jersey  and  New  York,  the  original  monuments  having 
in  great  part  got  out  of  place  or  been  removed,  and  conse- 
quently much  uncertainty  is  now  existing  as  to  the  precise 
line  of  partition  between  the  two  states.  • 

The  discovery  of  a  valuable  mine  of  mica  in  Warren  County 
is  recorded,  from  which  plates  of  the  mineral  over  a  foot  in 
diameter  can  be  readily  obtained, 
.    )  — — — 

FOUETH   ANNUAL  BEPOBT   OP  MINING   STATISTICS  FOB    1872. 

The  Fourth  Annual  Report,  for  1872,  of  Professor  R.  W. 
Raymond,  United  States  Commissioner  of  Mining  Statistics, 
has  just  been  published  by  Congress,  in  a  volume  of  about 
560  pages.  This  contains  the  usual  valuable  summary  of  the 
condition  of  the  mining  industry  in  the  states  and  territories 
of  the  far  West,  and  an  account  of  improved  metallurgical 
processes  in  the  way  of  lead  ores,  the  amalgamation  of  gold 
and  silver  ores,  the  ti-eatmeijt  pf  native  silver  ores  i^  Chihui^-. 
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haa,  the  metallurgical  value  of  the  lignites  of  the  far  West^ 
and  the  metallurgy  of  native  sulphur. 

To  this  is  added  the  consideration  of  the  mining  laws,  the 
wire  rope  in  transportation,  etc.,  closing  with  an  appendix: 
upon  the  bullion  product.  This,  for  all  the  states  and  territo- 
ries west  of  Missouri,  and  exclusive  of  New  Mexico,  amounts, 
according  to  Professor  Raymond,  to  $58,284,029.  The  re- 
port, like  its  predecessors,  contains  a  vast  amount  of  statisti- 
cal and  other  information,  and  will  doubtless  be  eagerly 
sought  for  by  those  interested  in  mines  and  mining. 

GEOLOGICAL  SURVEY  OF  OHIO. 

The  Legislature  of  Ohio,  as  was  hoped,  provided  at  its  last 
session  for  the  continuance  of  the  geological  survey  of  the 
state,  having  appropriated  the  following  sums  for  the  pui^ 
pose :  For  salaries  of  geological  corps  and  chemist,  from  June 
1, 1873,  to  January  1, 1874,  at  which  time  the  survey  must 
close,  |3500,  with  the  condition  that  no  part  of  the  salary  of 
any  member  of  the  corps  shall  be  paid  until  the  manuscript 
of  his  report  is  in  the  hands  of  the  printer,  ready  to  be  set 
up.  The  other  appropriations  are  $2400  for  salaries  of  assist- 
ant geologists  during  the  same  period,  $1150  for  traveling 
expenses,  $1000  for  paleontological  work,  $300  for  chemicals, 
$1000  for  zoological  and  botanical  catalogues,  and  $6000  for 
printing  sixteen  thousand  additional  maps  of  group  sections 
for  the  geological  report. 

All  the  appai-atus,  implements,  and  mathematical  instru- 
ments used  by  the  survey  on  the  completion  of  the  reports 
are  to  be  delivered  to  the  trustees  of  the  Ohio  Agricultural 
College  for  its  use  and  benefit.  Additional  appropriations 
for  the  survey  are  $2333  33  for  salaries  of  officers,  $1870  84 
for  salaries  of  assistant  geologists,  $660  for  contingent  ex- 
penses, $500  for  paleontological  work,  making  a  total  appro- 
priated at  this  session  for  this  purpose  of  $14,214  17;  this  ex- 
clusive of  $6000  for  sixteen  thousand  maps  of  group  sections, 
and  the  cost  of  engraving,  composition,  press-work,  paper,  and 
binding,  and  the  general  illustrations. 

For  the  advancement  of  agriculture,  $3000  are  appropria- 
ted for  the  use  of  the  State  Board,  and  $152  for  fitting  up  and 
painting  rooms  for  geological  specimens,  $500  to  the  president 
of  the  Ohio  Agricultural  Society,  and  $400  for  the  purchase 


E.  MINERALOGY  AND  GEOLOGY.        205 

ofcavpeta  for  the  two  rooms  used  by  the  Agricultural  Board, 
— List  of  Laws,  

. .  .  ■  •         ^ 

FINAL   EEPOBT   OF  THE    GEOLOGICAL  SUEVEY   OF   OHIO. 

The  first  volume  of  the  final  report  of  the  Geological  Sur- 
vey of  the  State  of  Ohio  has  lately  made  its  appearance  in 
the  form  of  a  handsome  octavo  volume  of  nearly  seven  hun- 
dred pages,  and  an  atlas  of  plates.  This  is  devoted  to  an  ac- 
count of  the  geology  of  the  state,  and  will  be  followed  in  a 
few  weeks  by  another  volume  upon  its  paleontology.  Four 
other  volumes  of  a  smaller  size  are  to  appear  hereafter,  to- 
gether with  a  general  geological  map.  Of  these,  one  on  gen- 
eral geology  and  one  on  economical  geology  will  be  com- 
pleted and  ready  for  the  printer  in  January  next.  A  third 
volume,  on  agricultural  zoology  and  botany,  and  a  fourth,  emr 
bracing  the  remainder  of  the  paleontology,  will  complete  the 
series. 

From  a  history  of  the  geological  survey  of  Ohio,  by  Pro- 
fessor Newberry,  the  pi*esent  State  Geologist,  we  learn  that 
as  long  ago  as  1836  a  committee  was  appointed  to  ascertain 
and  report  to  the  Legislature  the  best  method  of  obtaining  a 
complete  geological  survey  of  the  state,  and  an  estimate  of 
the  probable  cost  of  the  same.  That  committee. consisted  of 
Dr.  S.  P.  Hildreth,  Dr.  John  Locke,  Professor  J.  H.  Riddle,  and 
Mr.  I.  A  Lapham.  These  gentlemen  submitted  to  the  Legis- 
lature of  1836-37  the  plan  of  a  general  geological  survey, 
upon  which  action  was  immediately  taken^  and  a  bill  was 
passed  on  the  27th  of  March,  1837,  appointing  a  corps  of 
geologists,  and  appropriating  $12,000  for  the  prosecution  of 
the  work. 

Professor  W.W.Mather  was  placed  in  charge  of  this  sur- 
vey, with  Dr.  S.  P.  Hildreth,  Dr.  John  Locke,  Professor  J.  P. 
Eirtland,  J.  W.  Foster,  Charles  Whittlesey,  and  C.  Briggs, 
Jnn.,  as  assistants. 

The  first  report  of  their  labors  was  presented  and  published 
in  1837,  and  a  second  in  the  year  following.  The  financial 
panic  of  1837  and  the  consequent  paralysis  in  business  inter- 
iered  with  labor  in  this  direction,  and  the  survey  was  interrupt- 
ed. Enough  had  been  done,  however,  to  show  the  great  eco- 
nomical importance  of  such  labors,  and  to  warrant  the  hope 
that  before  long  they  would  be  resumed.    This  was  prevented 
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by  various  causes :  the  first  being  the  defalcation  of  the  State 
Treasurer,  by  which  half  a  million  of  dollars  were  lost ;  sec- 
ond, the  expenditures  for  a  new  State-house ;  and,  finally,  the 
war  of  the  rebellion.  The  idea  was  not  lost  sight  of,  however, 
and  in  1869  an  act  was  passed,  authorizing  the  renewal  of 
the  work,  and  providing  for  the  appointment  of  officers  for 
the  survey,  of  whom  Professor  J.  S.  Newberry  was  the  chief 
geologist,  and  E.  B.  Andrews,  Edward  Orton,  and  John  H. 
Klippart,  assistant  geologists,  together  with  several  others, 
whose  services  were  required  but  a  short  portion  of  the  year. 

The  chemical  work  was  intrusted  to  Professor  Wormley, 
of  Columbus,  one  of  the  best  analytical  chemists  in  the  coun- 
try. The  work  began  in  June,  1869,  and  has  been  prosecuted 
with  the  utmost  diligence  ever  since,  annual  reports  of  prog- 
ress being  made  from  year  to  year,  each  filling  an  entire  vol- 
ume, and  supplying  copious  notes  in  regard  to  the  general 
and  economical  geology  of  the  state.  The  limitation  of  time 
for  the  work  made  by  the  Legislature  having  been  reached, 
the  r  publication  of  the  general  results  has  commenced  with 
the  volume  first  referred  to. 

It  will  of  course  be  sufficiently  understood  that  so  vast  a 
state  as  Ohio,  with  its  immense  resources  and  extended  areas 
of  coal,  iron,  stone,  and  other  economical  products,  can  not 
.be  thoroughly  explorlBd  in  any  thing  like  the  time  that  has 
been  devoted  to  the  purpose ;  but  it  is  probable  that,  the 
broader  features  having  been  thus  sketched  out,  the  de- 
tails can  be  filled  in  fi'oni  time  to  time.  It  is  very  much  to 
be  hoped,  however,  that  the  Legislature  will  authorize  a  re- 
newal of  the  work,  so  as  to  give  as  complete  an  exposition 
as  possible  of  the  subject,  as  they  will  thus  be  doing  what 
will  redound  not'  only  to  their  own  reputation,  but  to  the 
best  material  interests  of  the  commonwealth. 

The  appropriations  made  by  the  state  in  1869  were  on 
quite  a  liberal  scale,  although  the  salaries  allowed  to  the 
chief  officers  were  very  inad^quate^  bearing  but  a  slight  pro- 
portion to  the  value  of  the  service  rendered.  The  chief  geol- 
ogist received  $3000,  of  which  a  large  poition  was  paid  by 
him  to  an  assistant,  not  otherwise  provided  for,  as  compensa- 
tion for  such  time  as  wati  devoted  to  his  other  duties.  Three 
assistants  received  $1800  each,  aiid  for  chemicals  and  local 
assistants  $5500  were  appropriated,  making  an  aggregate  of 
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|1S,900.  In  1670  an  appropriation  of  $18,000  was  made,  and 
in  1871  one  of  $21,000.  The  appropriations  for  subsequent 
years  have  been  already  mentioned  in  our  pages. 

The  cost  of  the  survey  to  the  state  has  been  somewhat 
unnecessarily  increased  by  the  publication  of  an  excessive 
number  of  copies  of  the  report ;  as,  while  the  chief  geologist 
estimated  that  5000  copies  would  be  sufficient  for  the  needs 
of  the  state,  and  to  supply  outside  institutions  and  individu- 
als, 20,000  were  actually  printed ;  this  involving  not  merely 
a  great  expense  for  press-work  and  papei*,  but  also  for  the 
numerous  plates  accompanying  the  reports.  The  responsi- 
bility of  this  excessive  number,  however,  rests  upon  the  Leg- 
islature, and  not  on  the  geological  corps. 

Still  the  resources  of  the  state  are  sufficiently  ample  to 
meet  such  expenditures,  while  the  increased  number  will  in- 
sure the  supply  to  very  many  more  intelligent  recipients.  It 
is  to  be  hoped,  however,  that  the  appropriations  for  the  con- 
tinuation of  the  remaining  volumes  of  the  report  will  not  iu 
any  way  be  interfered  with  by  the  excess  of  the  first  order. 

Professor  Newberry  renders  proper  acknowledgments  to 
various  persons,  both  saVants  and  others,  who  have  aided 
him  in  his  work. 

The  volume,  which  constitutes  "Part  One"  of  the  report, 
contains  a  valuable  sketch  of  the  physical  geography  of  Ohio, 
with  a  statement  of  its  geological  relation  to  the  Silurian 
and  Devonian  system,  and  also  an  account  of  the  geology  of 
Cuyahoga  and  Summit  counties,  all  by  the  chief  geologist, 
and  constituting  about  one  third  of  the  volume.  Professor 
E.B.  Andrews  follows  with  a  history  of  Gallia,  Meigs,  Athens, 
Morgan,  and  Muskingum  counties ;  Mr.  Edward  Orton,  with 
that  of  the  Cincinnati  group— Hamilton,  Clermont,  and  Clarke 
counties ;  the  remaining  counties  being  reported  upon  by  Mr. 
M.  C.  Read,  Mr.  G.  K.  Gilbert,  and  Mr.  N.  H.  Winchell. 

CALIFORNIA  PETROLEUM. 

Professor  Peckham  has  recently  communicated  an  elabo- 
rate paper  to  the  American  Chemist  upon  the  asphaltum  of 
California,  in  which  he  takes  occasion  to  refute  the  idea  that 
the  California  bitumen  deposits  in  any  respect  represent  the 
oil  springs  of  the  East.  He  remarks  that  bitumen  occuiis 
there  of  every  variety,  from  green  petroleum,  of  the  consislr 
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ence  of  olive-oil,  to  solid  asphaltum,  heavier  than  water.  Of 
this  there  are  millions  of  tons,  some  of  it  pure,  but  mostly 
mixed  with. earthy  or  organic  matter.  He,  however,  is  de- 
cided in  his  conviction  that  there  is  not  a  particle  of  a&phalt, 
nor  any  other  natural  bituminous  product  in  that  region — 
that  is,  a  residuum  from  the  evaporation  of  petroleum — but 
that  it  is  essentially  a  product  of  oxidation. 

If  the  former  view  were  the  correct  one,  then  there  would 
be  every  warrant  for  incurring  even  very  great  expense  ia 
boring  so  as  to  reach  the  unaltered  soil ;  but  that  thecontrary 
is  the  case  is  shown  by  the  fact  that  maltha  or  tar  of  varying 
density  has  been  obtained  at  from  ten  to  four  hundred  and 
sixty  feet  from  the  surface — a  depth  too  great,  tp  admit  the 
slightest  action  of  the  sun's  rays.  Nor  is  he  satisfied  that 
the  evaporation  is  due  to  the  action  of  subterranean  heat, 
since,  where  such  action  was  most  appai*ent,  in  the  vicinity  of 
a  certain  spring,  the  petroleum  was  least  dense  and  most 
slightly  altered. 

The  only  natural  springs  of  petroleum  that  Mi*.  Peckham 
has  seen  in  California  are  the  Canada  Laga  and  the  Pico 
springs.  But,  wherever  examined,  he  was  satisfied  that  the 
change  from  petroleum  to  maltha  was  due  to  the  action  of 
atmospheric  oxygen,  either  direct  or  transmitted  by  rain- 
water. 

Contrary  to  the  experience  with  the  Pennsylvania  petro- 
leums, he  has  never  been  able  to  find  in  those  of  California  a 
particle  of  either  the  crude  materials  nor  any  substance  dis- 
tilled from  them  that  contained  a  trace  of  paraffine  or  any 
other  solid  matter.  For  this  and  other  i*easons  he  is  decided- 
ly of  the  opinion  that  the  California  hydrocarbons  are  of 
very  little  value  as  regards  their  products  of  distillation,  and 
that  the  difiiculty  of  mining  them,  even  for  such  pui*poses  as 
they  might  be  adapted  to,  is  such  as  to  render  them  of  com- 
paratively little  commercial  value,  except  in  a  few  cases. 

INDUSTRIAL  EMPLOYMENT   OF  NATURAL   GASES. 

It  is  interesting  to  note  the  fact  that  an  extended  indas- 
tnal  employment  is  made,  in  many  i*egions  of  the  country, 
of  the  infiammable  gases  which  here  and  there,  especially 
throughout  the  oil-producing  regions,  issue  from  the  earth  in 
immense  volumes.     Professor  J.  S.  Newberry,  who  has  had 
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opportunity  of  thoroughly  acquainting  himself  with  the  mat- 
ter, has  quite  recently  devoted  an  article  to  the  statistics  of 
this  intei^esting  subject  From  this  the  information  is  obtain- 
ed that  the  town  of  Fredonia,  New  York,  has  been  for  more 
than  forty  years  partially  lighted  by  gas  which  issues  from 
the  earth  near  that  place.  The  gas  which  issues  from  the 
salt  wells  of  the  Kanawha  Valley  has  been  long  utilized  to 
supply '  the  heat  employed  in  the  evaporation  of  the  brine. 
It  is  notewoi*thy  that,  in  many  localities  where  its  occurrence 
had  formerly  been  looked  upon  as  inconvenient  and  even  ob- 
jectionable, its  value  as  a  heating  or  lighting  object  is  now 
properly  appreciated,  and  that  in  several  instances  borings 
have  been  instituted  with  the  especial  object  of  obtaining  it. 
Many  other  instances  of  the  present  or  prospective  utilization 
of  these  natural  gas  springs  are  named  in  the  article  in  ques- 
tion*. Of  these,  it  is  of  interest  to  note  the  occurrence  of  a 
gas  well  at  West  Bloomfield,  New  York,  which  delivers,  ac- 
cording to  Professor  Henry  Wurta'  estimate,  some  fifteen  cu- 
bit feet  per  second,' and  which  it  is  proposed  to  conduct  to 
the  city  of  Rochester,  some  twenty  miles  distant,  for  the 
purpose  of  utilizing  it  for  industrial  purposes. 


■■  I  i^ 


HBTSOBIO  DUST  IN  SJTOW. 

A  communication  was  lately  made  to  the  Paris  Academy 
of  Sciences  by  Professor  Nordenskjold  upon  the  occurrence  of 
a  carbonaceous  powder  mingled  with  fine  particles  of  metallic 
iron,  which  he  has  observed  in  the  snow  of  various  regions  of 
Northern  Europe,  and  more  recently  at  Mossel  Bay,  in  Spitz- 
bergen.  In  December  of  1871  an  unusually  heavy  fall  of 
snow  took  place  at  Stockholm,  and,  to  his  surprise,  he  ob- 
served that  tl^  snow  which  fell  toward  the  end  of  the  storm 
was  blackened  as  with  sootj  and  when  examiiled  was  found  to 
consist  of  the  above-mentioned  substance. 

Thinking  it  possible  that  this  might  have  resulted  from  the 
smoke  of  some  factory  or  burning  forest,  the  Professor  re- 
quested his  bix>ther,  who  was  living  in  the  interior  of  Finland, 
to  examine  into  the  subject,  and  he  also  succeeded  in  obtain- 
ing a  similar  substance*  Still  more  remarkable^  however,  was 
his  detection  of  it  in  Spitzbergen,  where  human  agencies  could 
not  by  any  possibility  be  taken  into  the  account ;  and  he  is 
therefore  of  the  opinion  that  it  must  be  meteoric  in  its  origin^ 
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and  suggests  that  furtber  observations  be  prosecuted  by  the 
systematic  examination  of  both  snow  and  rain  at  different 
seasons  of  the  year  in  different  parts  of  the  globe.— 6  JS^  Au- 
gust 18, 1873,  463.  

LESQUEBEUX      ON     THE     FOSSIL    PLANTS    OF    THE    NOBTHERN 

HEMISPHEBE. 

An  important  component  of  Professor  Hayden's  report 
upon  the  geology  of  various  parts  of  the  West  consists  of 
memoirs  on  the  fossil  plants,  by  Professor  Leo  Lesquereux, 
well  known  as  among  the  most  accomplished  and  thorough 
specialists  in  that  branch  of  paleontology.  ;  The  following  are 
among  the  conclusions  arrived  at  by  him,  and  indicate  among 
other  points  that  the  flora  of  the  tertiary  period  of  Europe 
stands  in  close  relationship  to  that  of  America,  and  is  proba- 
bly derivable  from  it ;  and  that,  while  in  Europe  and  Arctic 
America  it  has  been  materially  changed,  many  of  the  original 
features  are  retained  at  the  present  time  in  the  temperate 
portions  of  the  North  American  continent.  The  summary  of 
his  views  is  as  follows  :  1.  The  tertiary  flora  of  North  Ameri- 
ca is  by  its  types  intimately  related  to  the  cretaceous  flora  of 
the  same  country.  2.  All  the  essential  types  of  our  present 
arborescent  flora  are  already  marked  in  the  cretaceous  of  our 
continent,  and  become  more  distinct  and  more  numerous  in 
the  tertiary ;  therefore  the  origin  of  our  actual  flora  is,  like 
its  facies,  truly  North  American.  3.  Some  types  of  the  North 
American  tertiary  and  cretaceous  flora  appear  in  the  same 
formations  of  Greenland,  Spitzbergen,  and  Iceland ;  the  deri- 
vation of  these  types  is  therefore  apparently  from  the  arctic 
regions.  4.  The  relation  of  the  North  American  tertiary  flora 
with  that  of  the  same  formation  of  Europe  is  marked  only  for 
North  American  types,  but  does  not  exist  at  all  for  those 
which  are  not  represented  in  the  living  flora  of  this  continent ; 
therefore  the  European  tertiary  flora  partly  originated  from 
North  American  types  either  directly  from  our  continent,  or 
derived  from  the  arctic  regions.  5.  The  relation  of  the  terti- 
ary flora  of  Greenland  and  Spitzbergen  with  ours  indicates, 
at  the  tertiary  and  cretaceous  epochs,  land  connection  of  the 
northern  islands  with  our  continent.  6.  The  species  of  plants 
common  to  the  cretaceous  and  tertiary  formation  of  the  arc- 
tic regions  and  of  our  continent  indicate  in  the  mean  temper- 
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atnre  influencing  geographical  distribution  of  vegetation  a 
difference  in  +,  equal  to  about  5^  of  latitude  for  the  tertiary 
and  cretaceous  epochs.  7.  The  same  kind  of  observations  on 
the  geographical  distribution  of  vegetable  species  shows,  at 
the  tertiary  and  cretaceous  times,  a  difference  of  temperature, 
according  to  latitude,  analogous  to  what  is  indicated  at  our 
time  by  the  characters  of  the  Northern  and  Southern  vege- 
tation. — ^^13  A^  October  1,  375. 

IBOX  BEDS  IN  AUSTBALIA. 

Among  recent  discoveries  of  valuable  minei*als  in  Austra- 
lia is  that  of  iron,  in  the  form  of  magnetic  iron,  and  brown 
hematite  at  Wallerawang,  Victoria,  in  close  proximity  to 
limestone,  fire-clay,  coal,  and  a  railway  station. — 3  A^  October 
18,1873,484. 

BOBINGS  IN  THE   SUB>WEALDEN   OF  ENGLAND. 

For  some  time  past  an  important  enterprise  has  been  car- 
ried on  in  the  interest  of  geological  science  in  the  formation 
known  as  sub-Wealden,  the  object  being  to  determine  the 
existence  of  coal  at  any  depth,  so  as  to  reach  the  paleozoic 
rocks.  The  borings  commenced  about  250  feet  doAvn  in  the 
known  Purbeck  beds,  and  on  the  1st  of  September  they  had 
reached  a  depth  of  294  feet.  The  bore  was  at  first  nine  inches 
in  diameter,  and  cuts  only  on  the  outer  edge,  leaving  a  core, 
which  is  frequently  extracted  by  the  tube.  It  is  proposed  to 
prosecute  this  boring  to  the  depth  of  2000  feet  if  necessary. 
—18  A.Octoher  3, 1873,  61. 

BUSSIAN   HINEBAL  PHOSPHATES. 

I 

From  the  translation  of  an  article  in  the  Journal  of  Pi^ac- 
tieaZ  Agriculture,  we  are  informed  of  the  recent  development 
of  vast  beds  of  phosphate  of  lime  that  have  of  late  years  at- 
tracted a]>tention  in  Central  Russia.  The  geologists  who 
explored  that  country  in  the  first  half  of  the  present  century 
remarked  the  presence  of  an  uncrystallized  stone  which  some 
of  their  most  eminent  men  called  a  ferruginous  mineral.  It 
was  only  in  1858  that  the  first  analysis  of  it  was  made  by 
Professor  Chodnef,  at  St.  Petersburg,  who  showed  that  it 
contained  a  very  large  per  cent,  of  phosphate  of  lime  and 
magnesia.     In  1866,  Professor  Engelhart,  of  St.  Petersburg, 
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officially  explored  these  deposits,  and  added  greatly  to  our 
present  knowledge  of  their  extent  and  character.  The  beds 
of  the  rock  in  question  ai'e  found  below  the  white  chalk  and 
above  the  green  sand,  and  nodules  of  the  phosphate  ar6 
found  on  the  surface  of  the  soil  in  many  other  places.  The 
extent  of  country  covered  by  the  principal  phosphatic  zone 
is  not  less  than  twenty  million  hectares,  and  it  is  thought  not 
to  be  an  exaggeration  to  say  that  Central  Russia  rests  upon 
enough  phosphate  of  lime  to  supply  all  Europe.  Around 
the  boundary  of  the  cretaceous  basin  of  this  country  the 
phosphate  beds  appear  to  be  at  or  near  the  surface,  but  in 
the  central  regions  they  dip  to  a  depth  too  great  to  permit 
their  being  worked  economically.  The  results  of  the  cheia- 
ical  examinations  of  this  remarkable  rock  show  that  the 
average  quantity  of  phosphoric  acid  is  about  20  per  cent., 
varying  from  12  to  33  per  cent.,  while  the  proportion  of  lima 
varies  from  18  to  60  per  cent.  These  great  deposits  were 
hardly  discovered  when  their  development  commenced.  At 
present  there  at*e  two  establishments  for  this  purpose  in  the 
government  of  Kursk  and  one  at  Riga ;  this  last  receives  the 
raw  material  from  Smolensk,  reduces  it  to  powder,  and  s^lls 
a  considerable  quantity  to  the  landowners  of  the  Baltic 
provinces.  The  quality  of  the  article  is  excellent;  and  if 
means  can  be  found  to  reduce  the  price,  not  only  will  the 
sale  be  more  rapid,  but  the  profits  greater.  In  Russia,  it  is 
remarked  that,  notwithstanding  the  value  t)f  these  phosphates 
and  the  importance  of  manure  to  the  Russian  farms,  the 
agriculturists  have  scarcely  begun  to  profit  by  them;  the 
rural  inhabitants  are  slow  to  adopt  mineral  manures,  ac- 
customed as  they  have  been  for  ages  to  the  use  of  farm 
manure  alone. — Monthly  Agricultural  Hqx^rty  p.  23. 
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LIFE   IN  THE   MEDITEBBANEAN. 

In  carefully  discussing  the  observations  made  in  the  Medi- 
terranean in  1871  on  the  Shearwater^  Dr.  Carpenter  finds  his 
former  inferences — ^that  the  excess  of  carbonic  acid  and  dim- 
inution of  oxygen  in  these  waters  is  incompatible  with  the 
full  development  of  animal  life — verified  by  the  facts,  this 
being  mainly  in  consequence  of  the  want  of  proper  circula- 
tion, induced  by  the  occurrence  of  a  bar  at  the  Straits  of 
Gibraltar.  He  thinks  that  nearly  the  whole  available  oxygen 
has  been  converted  into  carbonic  acid,  so  that,  while  the  pro- 
portion of  oxygen  to  carbonic  acid  is  never  less  than  one 
third  in  the  open  sea,  it  is  here  no  more  than  one  twelfth — a 
difference  sufficient  to  account  for  the  paucity  of  animal  life 
on  tbe  deep  bottom  of  the  Mediterranean. 

The  dredgings  carried  on  between  Sicily  and  the  coast  of 
Africa  furthermore  showed  that  below  a  depth  of  150  fathoms 
animal  life  was  very  scanty,  and  Dr.  Carpenter  is  inclined 
to  believe  that  in  the  Mediterranean  the  existence  of  animal 
life  in  any  abundance  at  a  greater  depth  than  200  fathoms 
will  be  found  quite  exceptional,  in  this  respect  presenting  a 
striking  contrast  to  the  great  variety  of  organisms  found  in 
the  eastern  and  northern  Atlantic  at  depths  between  500  and 
1200  i2X\iomA,^^\Z  A^  January  15, 1872,32. 

UNEXPLORED  REGIONS   OF  THE   WORLD. 

According  to  a  wiiter  in  The  Academy y  there  are  four  vast 
areas  which  have  never  been  traversed  by  civilized  man,  and 
which,  among  them,  constitute  about  one  seventeenth  of  the 
whole  area  of  the  globe.  Of  these  the  greatest  is  the  antarc- 
tic region,  the  extent  of  which  is  about  seventy-five  times 
that  of  Great  Britain.  The  second  lies  about  the  north  pole ; 
the  third  is  in  Central  Afiica ;  and  the  fourth  in  Western 
Australia.  The  south  polar  region  referred  to  is  almost 
conterminous  with  the  antarctic  circle,  to  which  the  nearest 
approach  was  made  by  Ross  in  Februaiy,  X842)  in  latitude  78* 
10',  south  of  New  Zealand.    The  nearest  approach  to  the 
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centre  of  the  region  at  the  north  pole  was  by  Parry,  in  lati- 
tude 81°  45',  north  of  Spitzbergen,  in  July,  1827. 

The  unexplored  African  area  (whidh  promises  most  inter- 
esting results,  from  its  variety  of  animal  and  vegetable  life, 
and  its  peculiarities  in  an  ethnological  point  of  view)  reaches 
on  the  west  very  closely  to  the  coast,  and  it  is  only  near  the 
equator  that  it  has  been  driven  inland,  at  the  extremities  of 
Du  Chaillu's  journeys  of  1866  and  1866,  and  by  the  high 
point  of  the  Ogowai  River  reached  by  Walker  in  the  last- 
mentioned  year.  The  settled  parts  of  the  coast-land  of  Angola 
give  the  boundary  on  the  southwest.  If  the  Livingstone 
Congo  expedition  under  Lieutenant  Grandy  be  successful,  it 
will  penetrate  to  the  very  heart  of  this  unknown  space;  and 
it  is  hoped  that  this,  together  with  the  German  Congo  expe- 
dition, will  secure  important  results.  The  pi*eparations  for 
the  latter  are  well  advanced,  and  it  is  stated  that  Dr.  Finsch, 
the  eminent  ornithologist  connected  with  the  Bremen  Mu- 
seum, will  accompany  the  party  in  the  capacity  of  zoologist. 

In  Australia  the  great  unknown  desert  region  lies  to  the 
west  of  the  track  explored  from  south  to  north  by  Stuart  in 
1861,  and  which  now  forms  the  line  of  telegraphic  communi- 
cation across  that  continent.  The  areas  of  these  unknown 
regions  of  the  globe  are  estimated,  approximately,  at  about 
11,600,000  square  miles. — l^A^February  15,  1873,  69. 

£NLABG£M£NT   OP   COAST-LAND   BY  KABIXE   VEGETATION. 

The  influence  of  gregarious  marine  plants  in  changing  the 
form  and  increasing  the  extent  of  coast,  which  is  visible  in 
the  islands  of  the  Indian  Ocean,  is  especially  noticeable  on 
the  east  coast  of  Sumatra,  on  account  of  the  adaptation  of 
the  shore  in  its  shape  and  nature  to  the  propagation  and 
growth  of  Rhizophorese  (the  mangroves),  as  well  as  by  reason 
of  the  luxurious  growth  of  vegetation  in  those  regions.  The 
whole  coast  for  miles  into  the  interior  presents  an  unbroken, 
uninhabitable  green  flat,  and  the  increase  in  depth  of  the 
water  is  very  gradual,  as  is  usual  on  the  coasts  of  Indian 
islands  but  little  above  the  sea-level.  The  gradual  transition 
from  sea  to  land  is  very  manifest.  The  earliest  evidence  of 
land  is  the  appearance,  especially  at  high  tide,  of  scattered 
tips  of  the  lower  orders  of  marine  plants,  projecting  above 
the  water  like  blades  of  grass  in  flooded  meadow-land.    These 
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belong,  for  the  most  part,  to  the  Rhizophorese,  more  par- 
ticularly the  genera  Rhizophora,  Kandelia,  Brugniera,  and 
Ceriops,  bo  remarkable  for  their  form  and  mode  ef  growth. 
Their  favorite  habitat  is  a  marshy  shore,  free  from  surf,  and 
not  flooded  at  high  tide.  They  are  shrubs  rather  than  trees, 
from  five  to  twenty-five  feet  high.  The  seed  germinates  while 
attached  to  the  branch,  and  only  separates  when  the  rootlets 
have  penetrated  the  slimy  soil,  and  the  young  plant  has 
strength  enough  to  withstand  the  action  of  the  sea.  The 
stock  does  not  enter  the  earth,  but  rather  rests  upon  a  mass 
of  roots,  spreading  out  as  they  approach  the  ground,  and 
with  their  ends  fixed  in  it.  During  flood  tide  the  tips  of  the 
plants  only  may  be  visible,  but  the  retiring  tide  displays  the 
stems  and  interlacing  roots,  the  latter  crowded  with  mollusks, 
crustaceans,  and  fish,  left  in  the  slime  upon  them.  This  ac- 
cumulation becomes  higher  and  firmer,  and  finally,  as  coast- 
land,  is  better  adapted  to  resist  the  action  of  the  sea  than  if 
the  plants  had  rooted  in  the  soil.  With  the  Rhizophoreae  are 
found  species  of  similar  families;  for  example:  of  JBgicerus, 
Climatandra,  and  Avicennia.  As  the  sea  recedes,  and  these 
plants  are  no  longer  moistened,  even  at  high  tide,  they  die 
out,  and  are  succeeded  by  others  of  difierent  mode  of  growth. 
—3  (7,  Decembei'  23,  1872, 1246. 

EXPLORATIONS   IN  THE   ADRIATIC   IN   1870. 

Oscar  Schmidt,  the  well-known  writer  upon  the  sponges, 
gives  an  interesting  account  of  an  exploration  made  by  him 
in  1870  for  the  purpose  of  determining  the  natural  history 
and  physics.of  the  Adriatic.  His  researches  were  prosecuted 
on  board  the  Trieste^  a  war  vessel  belonging  to  the  Austrian 
navy ;  and  the  results  were,  of  much  interest  and  scientific 
value.  Dr.  Schmidt  used  two  forms  of  dredges — one  of  the 
ordinary  rectangular  pattern,  and  the  other  with  triangular 
frames.  The  triangular  dredges  had  three  instead  of  two 
bows  for  the  ring  to  the  rope,  two  of  them  being  fastened 
together,  while  the  other  was  joined  to  them  by  a  somewhat 
thinner  piece  of  rope,  so  that,  in  case  of  being  hung,  the  fas- 
tening would  give  way  and  allow  the  dredge  to  be  hauled  up 
by  one  side.  This  form  of  dredge  was  found  perfectly  avail- 
able down  to  a  depth  of  630  fathoms,  especially  when 
leaden  weights  of  eighty  pounds  were  Attached  in  the  angles. 
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The  dredge  rope  used  was  about  the  thickness  of  a  raan^s 
thumb. 

As  far ,^  temperatures  were  concerned,  that  of  the  deepest 
part  of  the  gulf,  with  a  surface  temperature  of  72^°  Fahr., 
was  not  below  59°  to  60°  Fahr.  Very  little  was  observed 
in  the  way  of  currents,  especially  below  one  or  two  hundred 
fathoms.  The  deep  waters  of  the  Adriatic  were  found  to  be 
very  poor  in  the  higher  forms  of  life,  mainly,  perhaps,  in  con- 
sequence of  the  absence  of  such  currents  as  affect  the  deeper 
portions  of  the  sea. 

One  of  the  most  important  results  of  the  researches  on 
board  the  Trieste  was  the  discovery  of  Bathyhius  mud  at  a 
depth  of  from  fifty  fathoms  downward.  This  was  detected 
by  its  yellowish-gray  color  and  its  characteristic  greasy  nat- 
ure, and  in  this  were  found  a  great  variety  of  foraminifera^ 
but  almost  nothing  of  the  higher  forma  of  life. 

Dr.  Schmidt  was  enabled^  in  consequence  of  his  researches, 
to  determine  many  interesting  facts  in  i-egard  to  Bathyhitis 
and  its  associates,  and  to  fix  with  greater  precision  than  before 
their  true  nature.  Among  other  results  of  his  observations 
he  was  led  to  the  conclusion  that  the  coccoliths  are  independ- 
ent living  creatures,  and  not  related  at  all  to  Bathyhius^ 
excepting  in  the  way  of  association.  A  second  organism, 
which  he  calls  BhabdolUhits,  was  met  with,  very  closely  re- 
sembling the  coccoliths,  and  which  tends  to  prove  more  satis- 
factorily the  distinction  between  B<Mthybivs  and  the  cocco- 
liths. The  origin  and  significance  of  these  objects  are  still 
far  from  being  explained,  but  he  is  not  willing  to  admit  that 
the  Bathyhius  protoplasm  is  the  residue  of  other  low  organ- 
ized creatures*  Nor  is  it  protisUm  or  moneron^  in  the  common 
acceptation  of  those  terms,  according  to  which  all  these  sim- 
plest o]*ganisms  have  a  limitation  in  space  and  a  development. 
A  living  creature  of  unlimited  extension  is  so  contrary  to  our 
present  notions  of  life  and  organization  that  our  conceptions 
and  ideas  must  first  adapt  themselves  to  it. — 10  -4,  November^ 
1672,859; 

jEXFLQRATIONS   IN  THE   GUIiF   OF  ST.  LAWRENCE   IN   1872. 

The  results  of  the  explorations  in  the  Gulf  of  St.  Lawrence, 
prosecuted  during  the  months  of  July  and  August,  1872,  by 
Messrs. Whiteaves  and  3u]ger,  have  just  been  published,  in 
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the  form  of  an  official  report  to  the  Minister  of  Marine  and 
Fisheries.  This  was  the  second  enterprise  of  Mr.  Whiteaves, 
and  was  arranged  to  complete  the  labor  of  1871.  The  area 
examined  extended  from  a  little  above  Cape  Rozier  to  the 
Magdalen  Islands.  A 'depth  of  water  somewhat  over  200 
fathoms  was  found  near  the  centre  of  the  mouth  of  the  St. 
Lawrence,  between  Cape  Rozier  and  the  southwest  point  of 
Anticosti;  the  greatest  depth  actually  met  with  was  313 
fathoms,  about  halfway  between  the  east  point  of  Anticosti 
and  the  Bird  Rocks. 

The  work  was  prosecuted  on  board  the  government  schoon- 
er SteUa  Maris^  which,  being  a  sailing  -  vessel,  was  not  so 
conveniently  adapted  for  this  purpose  as  a  steamer  would 
have  been.  In  spite  of  the  difficulties  in  the  way,  however, 
large  collections  were  made,  embracing  several  species  new 
to  science.  The  bottom  temperature  was  generally  ascer- 
tained by  bringing  up  the  mud  and  sand  and  immersing  the 
bulb  of  the  thermometer  in  it.  In  this  way  a  record  of  32? 
Fahr.  was  obtained  at  a  depth  of  sixty  fathoms,  about  five 
and  a  quarter  miles  to  the  east-south-east  of  Bdnaventure 
Island.  The  mud  elsewhere  usually  indicated  about  37^  or 
38**  Fahr.,  while  in  the  central  channel  between  Anticosti 
and  a  part  of  the  Gaspe  peninsula  the  indications  were  from 
40°  to  46°  Fahr. 

Among  the  novelties  discovered  was  a  sponge  belonging 
to  a  genus  but  lately  indicated  in  the  Depths  of  the  Sea. 
About  thirty-five  species  of  corallines  were  obtained,  large 
numbers  of  them  being  new.  Numerous  fine  specimens  of 
Virgularia-y  of  the  species  collected  last  summer,  were  pro- 
cured, the  same  kind  having  been  found  by  Dr.  Packard  on 
the  George's  Banks.  Several  species  of  sea-anemones  were 
secured  in  addition  to  those  of  last  year's  collection.  Two 
undescribed  specimens  of  a  coral  (both  dead)  were  also  gath- 
ered at  a  considerable  distance  from  each- other.  The  rela- 
tions of  these  new  species  are  rather  to  the  tropical  forms 
than  to  those  which  we  already  know  on  the  coast  of  the 
North  Atlantic,  and  it  is  suggested  that  posisibly  they  may 
have  been  thrown  overboard  with  ballast.  Against  this, 
however,  is  adduced  the  fact  of  "the  novelty  of  the  fbrniy  and 
the  absolute  identity  of  two  diminutive  objects  obtained  orid 
hundred  miles  a^SLYi,— Montreal  Gazette^  Apnll2, ISIS,..  .:  r 

K 
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FAUNA   OP  THE   ST.  GEORGE's   BANK  AND   ADJACENT  WATEBS, 

Professor  Verrill,  ia  discussing  the  collections  made  by  the 
parties  of  the  United  States  Commissioner  of  Fish  and  Fish- 
eries upon  the  Coast  Survey  steamer  Bache  during  her  joruise 
oiF  the  coast  of  New  England  in  the  summer  of  1872,  sums  up 
by  stating  that  they  represent  six  distinct  faunas  and  sub- 
faunas,  as  follows : 

FiT8%  the  surface  fauna  outside  of  the  Banks,  and,  at  cer- 
tain times,  even  extending  over  their  outer  slopes.  This  is 
essentially  the  same  as  the  fauna  prevailing  over  the  entire 
surface  of  the  central  parts  of  the  Atlantic  Ocean,  and  shows 
very  clearly  the  direct  effects  of  the  Gulf  Stream. 

Second^  the  surface  fauna  inside  of  the  Banks,  which  is  de- 
cidedly northern  in  character,  very  similar  to.  that  of  the 
Bay  of  Fundy.  The  contrast  between  the  two  shows  that 
the  Gulf  Stream  is  almost  entirely  turned  aside  by  the  Banks, 
and  has  comparatively  little  effect  upon  the  fauna  of  the 
region  between  them  and  the  coast. 

Thirds  the  fauna  of  the  St.  George's  Bank  itself.  This  is 
decidedly  boreal  in  character,  and  essentially  identical  with 
that  of  the  Bay  of  Fundy  at  corresponding  depths,  on  simi- 
lar bottoms,  and  in  regions  swept  by  strong  currents.  The 
fauna  of  the  southwestern  part,  however,  is  less  boreal  than 
that  of  the  northeastern. 

Fourth^  the  fauna  of  the  Le  Have  Banks,  and  off  Halifax. 
This,  even  at  the  moderate  depth  of  twenty  fathoms,  is  decid- 
edly more  arctic  in  character  than  that  of  the  George's  or 
the  Bay  of  Fundy  at  similar  or  even  greater  depths. 

Fifths  between  the  George's  and  Le  Have  Banks  and  the 
coast  there  is  a  great  region  of  cold  and  comparatively  deep 
water — in  places  more  than  100  fathoms  in  depth — with  a 
bottom  of  mud  and  fine  sand,  and  communicating  with  the 
great  ocean-basin  by  a  channel  between  the  George's  and 
Le  Have  Banks,  which  is  comparatively  narrow  and,  in  some 
places,  at  least  150  fathoms  deep.  This  partially  inclosed  re^ 
gion  has,  physically  and  zoologically,  the  essential  features 
of  a  gulf,  and  may  be  called  the  George's  Gulf.  The. deeper 
waters  of  the  Bay  of  Fundy  are  directly  continuous  with 
those  of  this  area.  The  fauna  of  this  gulf  and  of  its  outlet  ia 
peculiarly  rich  in  species  new  to  our  coast,  and  nearly  iden- 
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ticalwith  that  of  the  deeper  waters  of  the  Gulf  of  St.  Lawrence, 
and  agrees  very  closely  with  that  found  on  muddy  bottoms, 
and  at  similar  depths,  on  the  coasts  of  Greenland,  Finmark, 
and  Norway.  He  also  presents  additional  generalizations  as 
follows: 

Sixthy  the  deepest  dredging,  in  430  fathoms,  was  outside 
of  the  George's  Banks,  on  the  slope  of  the  actual  continental 
border,  and  within  the  limits  of  the  ti'ue  Atlantic  "basin." 
The  fauna  there  is  especially  rich  and  varied,  decidedly  north- 
ern in  character,  and  agrees  closely  with  that  of  similar  lo- 
calities and  depths  on  the  European  side.  The  animals  were 
mostly  such  as  inhabit  bottoms  swept  by  strong  currents  in 
the  Bay  of  Fund  y. 

Seventh^  every  where  over  the  Banks,  and  especially  on  the 
southern  slopes,  the  difference  between  the  bottom  and  sur- 
face temperature  amounts  to  from  16°  to  20°,  or  even  more; 
the  surface  temperature  being  usually  from  60°  to  72°.  The 
temperature  of  the  air  was  very  near  that  of  the  water,  gen- 
erally one  or  two  degrees  higher. 

Eighth^  no  such  contrast  of  temperature  was  found  inside 
of  the  Banks  in  the  George's  Gulf  or  the  Bay  of  Fundy ;  the 
difference  seldom  being  more  than  ten  degrees,  and  often,  es* 
pecially  in  the  Bay  of  Fundy,  less  than  five.  The  surface 
temperature  at  corresponding  dates  in  the  Bay  of  Fundy 
was  48°  to  53°,  showing  an  average  difference  of  about  20° 
for  the  surface  temperature  in  the  two  regions,  while  the 
average  bottom  temperatures  do  not  appear  to  differ  ma- 
terially. 

Ninthy  the  high  surface  temperature  of  the  Banks  is  evi- 
dently due  chiefly  to  the  direct  influence  of  the  Gulf  Stream. 

Tenthy  the  very  low  surface  temperature  of  the  Bay  of 
Fundy  is.  largely  due  to  its  geographical  position^  and  the  ab- 
sence of  any  appreciable  influence  from  the  Gulf  Stream,  but 
is  »o  doubt  intensified  by  the  powerful  tides,  which  are  con- 
stantly mixing  the  cold  bottom  water  with  that  of  the  sur- 
face* 

The  facts  hitherto,  observed  do  not  seem  to  warrant  the  as- 
sumption that  an  "  arctic  current,"  properly  so  called,  as  dis- 
tinguished from  the  tidal  currents,  enters  the  George's  Gulf 
or  the  Bay  of  Fundy,  The  action  of  the  tidal  currents  in 
bringing  np  the  cold  bottom  waters  of  the  ocean  is  perhaps  a 
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cause  sufficient  to  produce  most  of  the  coldness  of  the  water 
in  this  region.— 4  2>,  1873,  98. 

PBIOBITT   OF  DISCOVERY   OP   KING   CARL  LAND. 

Professor  Mohn  insists  upon  the  claim  of  the  Norwegians 
to  the  discovery,  in  1872,  of  the  island  to  the  east  of  Spitz- 
bergen,  called  by  them  King  Carl  Land,  after  King  Carl  XV. 
of  Norway  and  Sweden.  English  writers,  however,  insist 
that  this  is  the  same  as  the  Wiche  Land  discovered  by  Edge 
in  1617.  This  is  disputed  by  Petermann,  on  the  ground  that 
the  position  given  to  Wiche  Land  on  the  map  is  consider- 
ably south  of  King  Carl  Land,  and  in  a  region  where  there 
is  nothing  but  water.— 12  A^  March  27,1873,413. 

SEPORT   OP  TH£   GEBMAN  NOBTH   POLAR  EXPEDITION. 

The  first  section  of  the  first  volume  of  the  long-promised 
report  on  the  German  north  polar  expedition  of  1869  and 
1870,  commanded  by  Captain  Koldeway,  has  just  been  pub- 
lished under  the  auspices  of  the  Bremen  Association  for  Polar 
Investigation.  This  contains  a  portion  of  the  history  of  the 
expedition,  the  scientific  results  being  kept  for  the  second  vol- 
ume, which  is  shortly  to  appear.  A  full  account  of  the  pre- 
paratory steps  in  reference  to  the  expedition,  the  internal 
fitting  up  and  arrangement  of  the  vessel,  together  with  a  list 
of  all  stores  and  supplies,  are  embraced  in  the  report,  as  also 
the  detailed  instructions  prepared  by  Dr.  Petermann  for  the 
conduct  of  the  survey. 

It  will  be  remembered  that  there  wei*e  two  vessels  engaged 
in  the  work  —  the  Germanicf^  a  steamer,  and  the  Hansa^  a 
sailing-vessel — which  kept  together  for  a  part  of  the  time, 
and  then  separated,  taking  different  directions.  The  story 
of  the  Hansa  and  her  unlucky  voyage  is  then  told — ^firet,  her 
freezing  up  in  the  ice,  and  her  adventures  during  the  winter; 
then  the  breaking  up  of  the  ice,  the  wreck  of  the  vessel,  and 
the  drift  of  the  crew  for  800  miles  on  the  floating  ice-cake, 
which,  continually  diminishing  in  size,  constantly  contracted 
their  quarters,  finally  splitting  in  two  directly  under  their 
feet ;  then  the  leaving  of  this  friendly  refuge  by  taking  to 
their  boats,  and  their  ultimately  landing  upon  the  island  of 
Illuidleck  on  the  4th  of  June ;  next,  their  journey  thence  to 
Frederickstahl,  where  their  gi*eatest  troubles  ended;  and  from 
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this  point,  after  various  stoppages,  they  were  finally  enabled 
to  embark  for  Copenhagen. 

This  part  of  the  narrative,  admirably  told,  concludes  with 
an  account  of  the  original  discovery  of  East  Greenland,  and 
the  successive  voyages  of  exploration  and  discovery  by  which 
additional  information  was  obtained.  The  volume  is  accom« 
panied  by  a  general  chart  of  the  eastern  coast  of  Greenland, 
giving  the  results  of  all  the  expeditions,  and  ending  with 
this  voyage,  of  which  the  volume  is  a  narrative. 

Ficnrious  account  of  pavy's  explorations. 

Several  of  the  newspapers  have  recently  published,  with 
little  or  no  word  of  comment,  and  some  with  expressions  of 
astonishment,  an  account  of  the  Pavy  expedition,  and  its  sup- 
posed discoveries  in  Wrangell's  Land.  According  to  this 
announcement,  the  ship  Cadmus  had  arrived  in  San  Francis- 
co with  a  dispatch  from  Mr.  Pavy,  and  bringing  the  news 
that  this  gentleman,  with  several  associate  professors,  had 
safely  landed  on  Wrangell's  Land,  and,  among  other  wonder- 
ful discoveries,  had  found  the  remains  of  immense  herds  of 
fossil  elephants.  Living  arctic  animals  were  also  encountered 
in  great  abundance,  together  with  myriads  of  birds.  Mr. 
Pavy  was  preparing  to  winter  at  the  YSth  degree  of  north 
latitude,  in  the  valley  of  the  great  river  of  the  polar  conti- 
nent, and  he  felt  certain  of  arriving,  the  beginning  of  next 
season,  at  a  polar  sea  of  moderate  temperature,  and  of  after^ 
ward  reaching  the  Atlantic  through  Melville  Strait.  It  is 
quite  sufficient,  in  answer  to  this  assertion,  to  say  that,  ac- 
cording to  the  best  information,  Mr.  Pavy,  although  having 
occupied  the  current  journals  for  a  year  or  two  with  an  ac- 
count of  his  preparations,  has  not  yet  actually  left  San  Fran- 
cisco. The  names  of  the  gentlemen  mentioned  as  his  compan- 
ions are,  it  is  said,  those  of  persons  in  San  Francisco  who 
gave  him  a  dinner  in  that  city  many  months  ago  in  anticipa- 
tion of  his  speedy  departure. 

SOUTH  POLAR  EXPLORATION. 

Jy\\  Neumayer  continues  to  call  the  attention  of  the  public, 
especially  that  of  Austria,  to  the  importance  of  an  explora- 
tion toward  the  south  pole,  which,  in  his  opinion,  promises 
results  far  more  interesting  than  those  upon  the  opposite  end 
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of  the  globe.  He  suggests  that  a  wooden  sailing-vessel  of 
about  300  tons,  with  an  auxiliary  screw,  thoroughly  strength- 
ened at  the  bow,  will  be  required  for  such  an  expedition,  and 
that  it  should  be  equipped  with  all  the  most  improved  appa- 
ratus for  ocean  research.  Starting  at  the  Cape  of  Good  Hope 
about  the  beginning  of  the  year  (or  antarctic  midsummer), 
he  thinks  that  the  various  groups  of  islands  visited  by  Coop- 
er and  Ross  should  be  touched  at.  A  depot  should  be  estab- 
lished at  the  Macdonald  Islands,  which  reach  to  53°  5'  south 
latitude,  where  a  stock  of  coal  should  be  left  by  means  of  a 
transport.  An  astronomical  observatory  should  also  be  built, 
and  a  party  of  observation  kept  there  for  a  considerable 
time.  From  this  haven  the  vessel  could  move  in  various  di- 
rections, continually  prosecuting  its  special  work.  In  De- 
cember the  attempt  should  be  made  to  cross  the  south  polar 
circle,  to  force  through  the  girdle  of  pack-ice,  and  begin  the 
research  proper.  If  possible,  a  harbor  for  spending  the  win- 
ter inside  the  polar  circle  should  be  made  on  Kemp's  or  En- 
derby  Land ;  and,  at  any  rate,  a  small  party  might  be  left 
there,  properly  provided  to  resist  the  atmospheric  influences. 
In  the  following  December  the  vessel  should  again  proceed 
to  the  south,  take  up  the  observers  on  Kemp's  Land,  and  con- 
tinue researches  until  the  end  of  the  favorable  season  re- 
quires a  return  to  the  Macdonald  Islands ;  and  after  the  con- 
clusion of  the  work  the  party  should  sail  for  Melbourne. 
Should  the  Macdonald  Islands  prove  unsuitable  to  a  long 
stay,  then  Christmas  Haven,  in  Kerguelen's  Land  (48°  41' 
south  latitude,  69°  3'  east  longitude),  might  be  chosen  for  the 
purpose.  In  this  case,  as,  indeed,  in  the  other  alternative, 
observations  on  the  transit  of  Venus  might  at  the  proper 
time  be  included  in  the  labors  of  the  party. — 12  A^  December 
26,1872,140.  ^ 

REPORT  ON  THE  YELLOWSTONE  PARK. 

The  first  report  (for  1872)  of  Governor  N.P.  Langford,  su- 
perintendent of  the  Yellowstone  National  Park,  has  just  made 
its  appearance,  and  contains  an  account  of  what  has  been 
done  during  the  year  to  protect  and  preserve  this  interesting 
region  for  the  benefit  of  future  visitors.  We  are  informed 
that  new  natural  wonders  are  continually  discovered,  and 
that  the  number  of  geysers,  hot  springs,  etc.,  is  almost  count- 
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less.  The  Park  was  visited  during  18^2,  in  connection  with 
the  expedition  of  Professor  Hay  den,  and  new  routes  deter- 
mined, by  .which  access  will  be  much  easier  than  heretofore. 
At  present  the  only  mode  of  approach  is  by  means  of  saddle 
and  pack  trains,  and  Governor  Langford  suggests  the  propri- 
ety of  constructing  8evei!al  wagon-roads  for  the  convenience 
of  the  public.  One  of  these  roads  should  start  from  a  point 
about  fifty  miles  above  the  junction  of  Henry's  Fork  with 
the  Snake  River,  and  extend  eighty  miles  to  the  north.  This 
will  pass  over  or  through  the  main  range  of  the  Rocky 
Mountains,  either  by  the  Henry  or  the  Targee  Pass.  Anoth- 
er practicable  road  would  commence  at  the  same  point  on 
Henry's  Fork  and  follow  up  the  Middle  Fork.  This  route 
would  be  shorter  than  the  other,  and  lead  more  directly  to 
the  Geyser  Basin  and  Yellowstone  Lake,  the  distance  be- 
tween the  two  being  about  twenty  miles.  In  the  Park  a 
road  should  be  built  from  Gardiner's  River  Springs  across 
the  Lower  Geyser  Basin,  the  distance  being  forty  miles.  The 
opening  of  these  roads  would  insure  the  early  erection  of 
large  and  commodious  public-houses  at  Monmouth  Springs, 
Yellowstone  Falls,  Yellowstone  Lake,  and  the  Upper  and 
Lower  Geyser  Basins. 

When  these  improvements  are  made  it  is  thought  that  ex- 
tensive settlements  will  spring  up  in  that  region,  supported 
in  part  by  the  travel  of  tourists,  and  partly  by  the  exporta- 
tion of  lumber  made  from  valuable  timber  in  the  district.  We 
are  informed  that  there  is  no  land  in  the  Park  suitable  for 
agricultural  purposes,  although  enough  grass  can  always  be 
found  to  feed  the  horses  of  tourists.  No  mines  appear  to 
have  been  detected,  nor  is  there  any  prospect  of  them.  It  is 
recommended  that,  for  purposes  of  police  regulation,  the  Park 
be  attached  to  Gallatin  County,  Montana;  as,  although  more 
closely  connected  with  Wyoming,  access  to  the  Park  is  con- 
sidered impossible  by  way  of  that  temtory.  —  Senate  Ex, 
Boc,^  1^0.  35.  • 

BXPXOBATIONS   OF  LIEUTENANT  WHEELER  IN   1871. 

The  preliminary  report  of  the  explorations  and  surveys 
during  the  year  1871,  in  Nevada  and  Arizona,  conducted  by 
Lieut.  George  M.  Wheeler,  of  the  engineer  corps,  has  lately 
been  published  in  quarto  form  by  the  government  printer. 
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It  contains  an  account  of  the  plan  of  the  survey,  as  initiated 
by  Lieutenant  Wheeler  in  1870,  and  which  he  has  success- 
l\illy  continued  during  the  year  1872.  The  work  accom- 
plished during  1871  embraces,  among  other  results,  the  map- 
ping out  of  various  mining  districts,  and  the  determination 
of  the  areas,  direction,  and  condition  of  the  lodes.  The  topo- 
graphical features  of  the  great  Colorado  plateau  have  been 
developed  over  the  region  extending  from  St.  George,  in 
Utah,  to  the  White  Mountains,  near  the  border  line  of  Ari- 
zona and  New  Mexico,  and  much  information  has  been  gath- 
ered as  to  the  geology  of  this  plateau,  and  of  numerous  in- 
closed and  interior  basins  in  Nevada.  The  exploration  of  the 
Colorado  has  determined  the  absolute  limit  beyond  which  a 
party  of  examination  will  not  be  likely  to  ascend  that  river. 
It  has  been  ascertained  that  a  railroad  can  cross  the  Colora- 
do and  the  mouth  of  the  Virgin  River,  that  it  can  be  carried 
by  easy  grades,  and  that  the  Colorado  can  be  crossed  by  a 
north  and  south  line  near  the  foot  of  the  Grand  Canon ;  and 
niso  that  this  route  may  be  made  available  for  mails  to  the 
northern  part  of  Arizona. — M^ort. 

THE    OWL-FACED   MINERVA, 

Dr.  Schliemann,  a  savant  at  present  engaged  in  exploring 
what  he  supposed  to  be  the  site  of  ancient  Troy,  has  written 
to  Professor  North,  of  Hamilton  College,  according  to  the 
CoUege  Courant^  in  reference  to  the  characters  given  by  the 
ancients  to  Minerva.  He  has  reason  to  believe  that  up  to  a 
certain  period  of  history  this  goddess  was  actually  repre- 
sented with  the  face  of  an  owl,  but  that  with  the  advance  of 
civilization  she  received  a  human  face,  and  her  owPs  head 
was  transformed  into  a  separate  bird. —  CoUege  Courant^Feh- 
ritaiy  8, 1873.  

TRAVELS   OF   PALLADIUS   IN  CHINA. 

The  Archimandrite  Palladius,  who  has  already  sent  many 
interesting  facts  relative  to  the  geography  and  internal  con- 
dition of  the  Chinese  Empire  to  the  Geographical  Society  of 
St.  Petersburg,  has  lately  forwarded  to  it  a  collection  of  an- 
cient Chinese,  Japanese,  and  Corean  coins,  as  well  as  a  copy 
of  an  inscription  of  a  tumular  stone  which  he  found  near  Tour- 
dane,  ip  the  southern  part  of  the  Oussouri  country.    Some 
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of  these  coins,  according  to  Palladias,  belong  to  a  period  175 
B.C. — JProc.  Geog.  Soc,  St.  Petersburg^  November  1, 1872. 

DfilFT-WOOD   IN  NOVA  ZEMBLA. 

A  paper  in  Peterraann's  Mittheilungen  upon  the  drift-wood 
foand  in  Nova  Zembla  has  at  present  a  special  interest  in 
connection  with  the  discovery  of  fragments  of  a  similar  char- 
acter by  the  crew  of  the  Poktria  in  Polaris  and  Newman 
bays.  The  Nova  Zembla  specimens  consisted  mainly  of 
willow  of  various  thicknesses.  There  were  also,  however, 
pieces  of  beech  nearly  a  foot  in  diameter,  several  species  of 
pine,  among  these  P.  sylvestris^  2i,xi  Abies^  etc.  It  is  thought 
that  a  large  portion  of  this  material  must  have  been  derived 
from  the  Petschora,  Obi,  and  Yenesei  rivers,  and  that  none 
of  it  could  have  been  derived  from  the  current  of  the  Gulf 
Stream. — 1 7  (7,  May^  1 873, 1 89. 

BBITISH    SURVEYS  IN  PALESTINE. 

A  recent  report  on  the  part  of  the  British  surveys  in  Pal- 
estine states  that  the  country  is  divided  naturally  into  four 
parallel  strips — the  coast  plain,  the  hill  country,  the  Jordan 
Valley,  and  the  eastern  plateau.  The  hills  are  broad-backed, 
without  marked  grandeur  in  their  physical  features ;  but  here 
and  there  rounded  summits  rise  above  the  general  level  of 
the  range."  Of  these,  Hebron  is  2840  feet  above  the  sea ;  the 
Mount  of  Olives,  2665 ;  Mount  Ebel,  3029 ;  and  Jebel  Jermah, 
4000.  On  the  east  the  hills  descend  rapidly  to  the  Jordan, 
and  are  furrowed  and  cleft  by  deep,  wide  torrent  beds.  The 
Jordan  Valley  runs  nearly  parallelto  the  coast  from  the  base 
of  Mount  Hermon  to  the  Dead  Sea,  which  occupies  the  deep- 
est portion.  The  Jordan  is  the  great  river  of  the  country, 
which,  from  the  Sea  of  Galilee  to  the  Dead  Sea,  has  a  tortu- 
ous course  for  sixty-six  miles,  wholly  below  the  level  of  the 
Mediterranean. — 6  A^  July^  1873. 


AECmC   COMMIITES:   IN   GEBAT  BBITAIN. 

A  committee  has  lately  been  appointed  by  the  Royal  So- 
ciety to  prepare  a  report  upon  the  scientific  objects  of  an 
arctic  expedition,  consisting  of  George  Busk,  Esq.,  vice-presi- 
dent of  the  Royal  Society,  Dr.  Carpentei*,  president  of  the 
'British  Association,  Mr.  Joseph  Prestwitch,  General  R.  Stra- 

K2 


226     ANNUAL  RECORD  OI*  SCIENCE  AND  INDUSTRY. 

chey,  Dr.  Allman,  James  Fergason,  Esq.,  and  John  Ev^ns,. 
Esq.  The  arctic  committee  of  the  Royal  Geographical  So- 
ciety includes  Admirals  Sir  George  Back,  CoUinson,  Omman- 
ney,  Sir  Leopold  M'Clintock,  and  Sherard  Osborne ;  Dr.  J.  D. 
Hooker,  Mr.  Findlay,  and  Mr.  Clements  Markham.  The  joint 
labors  of  these  committees,  it  is  expected,  will  soon  be  com- 
pleted.—6  A,  July,  1873, 169. 

THE   PBOPEE  GATE-WAY  TO  THE   POLE. 

The  problem  as  to  the  proper  gate-way  to  the  north  pole 
has  acquired  additional  interest  since  the  late  news  from  the 
Polaris;  and  it  is  gratifying  to  know  that  the  approval  by 
the  United  States  authorities  of  the  Smith's  Sound  route  for 
Captain  Hall's  exploration  is  fully  indorsed  by  the  best  En- 
glish geographers.  In  a  communication  by  Captain  Sherard 
Osborne  before  the  Royal  Geographical  Society  of  London, 
on  the  20th  of  April  last,  it  was  remarked  that  at  only  two 
points  has  it  been  found  practicable  to  penetrate  to  the  arctic 
seas  as  far  as  the  eightieth  degree  of  north  latitudq — the  one 
by  way  of  Spitzbergen,  and  the  other  by  way  of  Baffin's  Bay, 
the  two  being  about  ninety  degrees  apart.  The  route  by 
way  of  Spitzbergen  has  never  been  followed  beyond  eighty- 
two  and  a  half  degrees,  from  which  point  an  impenetrable  sea 
of  ice  was  seen  extending  toward  the  north,  with  indications 
of  land  running  east  and  west  beyond  Spitzbergen.  Here 
the  southward  motion  of  the  ice-fields,  on  which  Parry  ti-av- 
eled  in  1828,  carried  him  back  as  fast  during  the  night  as  he 
advanced  during  the  day.  This,  in  Captain  Osborne's  opinion, 
must  be  a  standing  difficulty  in  the  way  of  any  explorer,  and 
he  is  satisfied  that  the  Baffin's  Bay  route,  and  especially  that 
by  Smith's  Sound,  is  the  one  that  must  be  relied  upon  for 
any  future  advance  toward  the  pole,  especially  as  by  this 
route  (in  the  same  parallel  as  that  of  the  Spitzbergen  path- 
way) land  was  seen  extending  northward  instead  of  from 
east  to  west,  and  with  indications  of  open  water,  and  the 
probability  of  much  less  trouble  from  ice  drift. — 6  A,  May^ 
1873,82.  

DB.  HAYDEN's  SUBVEYS. 

One  of  the  special  results  of  the  United  States  geological 
and  geographical  survey  of  the  Territories,  in  charge  of  Pro- 
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fessor  F.  V.  Hayden,  daring  the  past  sammer  (and  of  which 
Mr.  James  T.  Gardner  is  the  geographer),  has  been  the  dis- 
covery that  Colorado  Territory  is  the  centre  of  the  greatest 
elevation  of  the  Rocky  Mountain  chain.  In  Central  Colorado 
the  chain  proper  is  about  120  miles  broad,  made  up  of  three 
lofty  parallel  ranges,  running  nearly  north -northwest,  and 
flanked  from  the  west  by  great  plateaus  and  groups  of  peaks. 
Between  the  ranges  lie  the  great  elevated  basins  known  as 
"  parks."  The  front  range,  which  rises  abruptly  from  the 
plains,  is  seen  from  Denver  in  a  grand  panorama  120  miles 
long.  From  its  snowy  serrated  crest  rise  many  peaks  be- 
tween 1 3,000  and  14,000  feet  high.  These  are  Long's,  Gray's, 
and  Pike's  peaks^  Mount  Torrey,  Mount  Rosa,  and  Mount 
£van8. 

On  the  west  side  of  the  parks  is  the  Park  Range,  whose 
highest  group  is  at  Mount  Lincoln,  this  and  Quandary  Peak 
each  rising  to  about  14,000  feet.  Mount  Lincoln  forms  the 
base  of  all  the  hypsometric  works  of  the  Hayden  survey  on 
the  high  peaks.  Denver  has  already  been  connected  with 
the  sea  by  two  lin^  run  with  the  spirit-level. 
'  During  the  past  summer  the  Denver,  South  Park,  and  Pa- 
cific Railway  Company  completed  their  line  of  levels  from 
Denver  to  Fatrplay,  and,  at  the  instance  of  Dr.  Hayden,  con- 
tinned  the  survey  to  the  top  of  Mount  Lincoln,  where  a  per- 
manent meteorological  station  had  been  established,  under 
the  care  of  Captain  Bruce,  the  owner  of  the  remarkable  mines 
situated  on  the  summit  of  the  mountain. 

The  heights  of  all  the  culminating  peaks  have  been  deter- 
mined barometrically  by  reference  to  this  peak,  and  we  are 
promised  that  the  results  shall  surpass  in  accuracy  any  of  the 
high  mountain  measurements  yet  made  in  this  country.  The 
survey  has  also  established  a  permanent  meteorological  sta- 
tion at  Fail-play,  10,000  feet  above  the  sea,  and  another  at 
Cafion  City,  about  6000  feet.  These  stations  are  all  connect- 
ed by  a  spirit-level  line,  and  the  oomparison  of  their  observa- 
tions will  be  of  remarkable  interest. 

The  National  Range  lies  east  of  the  Park  Range,  and  is 
separated  from  it  by  the  Arkansas  Valley.  For  the  gran- 
deur of  its  form  and  the  height  of  its  peaks  this  is  one  of  the 
most  Btrikins:  ranstes  on  the  continent.  At  its  northern  end 
is  the  Mount^  of  the  Holy  Cross,  a  peak  about  13,000  feet  high, 
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The  eastern  front  is  a  precipice  of  3000  feet  in  height,  on  the 
dark  front  of  which  gleams  a  brilliant  white  cross  of  snoTv, 
so  large  and  pei-fect  that  at  the  distance  of  fifty  miles  it  is 
quite  conspicuous. 

South  of  the  Holy  Cross  the  whole  range  is  elevated  13,000 
feet,  towering  like  a  buttressed  wall  above  the  Arkansas  Val- 
ley. At  quite  regular  intervals  rise  the  culminating  peaks, 
ten  of  these  being  from  14,000  to  14,400  feet  high. 

West  of  the  National  Range  iises  the  great  group  of  Elk 
Mountains,  five  of  whose  peaks  are  14,000  feet  high.  These 
are  the  White  House,  Capitol,  Castle  Peak,  Maroon  Mount- 
ain, and  one  unnamed.  So  far  as  known,  there  are  in  thef 
district  explored  the  past  season  by  the  survey  seventy-two: 
peaks,  ranging  from  14,000  to  14,200  feet  in  height.  Mount 
Lincoln  stands  near  the  centre  of  the  mass^  and  from  its  £um- 
mit  may  be  counted  more  than  two  hundred  peaks  not  less 
than  13,000  feet  high.  j 

ASCENT  OF  HOUNTJVIBIGGS. 

According  to  the  Panama  Star  and  Herald^  the  Fourth  of 
July  was  marked  in  Peru  by  the  ascent,  on  the  part  of  a 
number  of  American  gentlemen,  of  the  highest  peak  of  the 
Peruvian  Andes.  For  some  time  past  a  party  of  Americaa 
engineers  has  been  engaged  in  cutting  through  the  Summit 
or  Galera  tunnel,  on  the  Oroya  Railway,  at  the  station  near 
the  town  of  Galera^  which  is  perhaps  the  highest  settlement 
in  the  world,  and  under  which  the  tunnel  is  being  pierced. 
This  village  is  situated  ninety-four  miles  from  Lima,  on  the 
west  slope  of  the  Andes,  and  is  15,681  feet  above  the  level  of 
the  sea.  Quite  a  large  party  on  this  occasion  made  the  as* 
cent,  and  planted  upon  it  the  flags  of  the  United  States  and 
of  Peru,  the  flag-staflfe  being  of  iron,  which  will  probably  re- 
tain their  places  for  a  reasonable  length  of  time. 

The  altitude  as  determined  by  the  boiling-point  of  water, 
corrected  by  the^  barometer,  was  1V,Y51  feet;  by  the  ther- 
mometer, it  was  a  few  feet  less ;  but  from  actual  levels  and 
triangulation  it  was  fixed  at  17,574,  showing  a  remarkable 
agreement  between  the  indications  of  the  poi*table  thermo- 
metrical  apparatus  and  the  more  accurate  indications  of  the 
level. 

At  two  o'clock  P.M.  the  thermometer  indicated  86*^  above 
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zero,  Fahr.,  and  the  barometer  an  atmospheric  pressure  of 
eight  pounds  to  the  square  inch; 

Important  additions  to  meteorological  science  are  expect- 
ed from  the  records  taken  in  Galera,  under  the  direction  of 
Dr.  E.  L.  Bissell  and  Mr.  H.  B.  Tobias,  correspondents  of  the 
Smithsonian  Institution. — Panama  Star  and  MsrcUdy  August 
6, 1873.  

BSBNSTEIN^S   TRAVELS   IN  THE   MOLUCCAS. 

A  valuable  contribution  has  lately  appeared  in  Peter- 
mann's  Mittheilungen  in  the  form  of  a  report  of  Dr.  Bein- 
stein's  journeys  in  the  Moluccas,  which  region  he  visited,  un- 
der the  auspices  of  the  government  of  the  Netherlands,  for 
the  purpose  of  making  zoological  collections  for  the  National 
Museum  at  Ley  den.  Starting  in  1861,  he  was  engaged  for 
about  three  years,  during  which  he  visited  Halmahera  Bat- 
phan  and  Waigou,  to  the  northwest  of  New  Guinea.  A  sec- 
ond engagement,  also  of  three  years,  was  entered  into  by  him, 
during  which  he  visited  New  Guinea,  but,  becoming  broken 
down  by  the  climate,  he  was  obliged  to  return.  The  zoolog- 
ical collections  made  by  Dr.  Bernstein  have  been  very  rich, 
and  have  added  much  to  our  knowledge  of  the  fauna  of  the 
region  referred  to.  These  consisted  largely  of  birds,  but  em- 
braced also  many  other  objects  of  natural  history. 


SIBERIAN   EXPLORATIONS    OP  THE   GEOGRAPHICAL  SOCIETY   OF 

ST.  PETERSBURG. 

The  Geographical  Society  of  St.  Petersburg  has  lately  un- 
dertaken a  new  exploration  of  Russian  territory  in  addition 
to  those  already  carried  on  under  its  auspices.  For  this  pur- 
pose the  sections  of  mathematical  and  physical  geography 
presented  to  the  councils  of  the  Society  in  October  last  a  pro- 
gramme of  an  expedition  having  for  its  object  a  geograph- 
ical and  geological  expedition  to  the  Olenek  and  the  Lower 
Tunguska.  It  is  proposed  to*  intrust  the  direetion  of  the  ex- 
pedition to  Mr.  Tschekanowski,  the  programme  having  been 
drawn  up  by  Mr.  T.  Schmidt,  who  is  already  favorably  known 
in  connecti<>n  ^\\h  similar  enterprises. 

The  plan  consists  in  a  minute  exploration  of  the  area  be- 
tween the  lower  affluents  of  the  Yenisei  and  the  Lena,  cm- 
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bracing  the  basin  of  tJie  River  Olenek,  which  represents  an 
important  deficiency  in  the  known  portion  of  Eastern  Siberia. 
Two  years  will  be  occupied  in  the  exploration.  During  the 
first  the  expedition  will  descend  the  Lower  Tunguska,  and 
will  reach  Irkutsk  by  the  Yenisei  During  the  second  year 
it  expects  to  reach  the  sources  of  the  Olenek  by  sledges,  to 
descend  that  river  to  its  mouth,  and  then  cross  over  to  the 
Lena,  and  return  by  this  river  to  Irkutsk. — Proceedings^  Der 
cemher  13,1872.  •    • 

BLUE   COLOR  OF  THB   SKY. 

The  cause  of  the  blue  color  of  certain  lakes,  especially  that 
of  Geneva,  is  maintained  by  some  to  be  due  to  the  occur* 
rence  of  finely  dissolved  or  very  minutely  divided  gelatinous 
silica ;  and  M.  Colas  now  maintains  that  the  blue  color  of 
the  sky  is  produced  by  the  same  substance,  kept  in  suspen* 
sion  in  the  air  on  account  of  its  great  lightness^— -5  -4,  July^ 
1873,327.  - 

MEYEE'S  EXPLOKATIOIfS  IN  NEW   GUINEA. 

Dr.  A.  B.  Meyer  has  I'ecently  returned  to  Vienna  from  his 
expedition  to  New  Guinea,  having  landed  there  at  MacGleur's 
Inlet,  on  the  west  coast,  and  crossed  the  main-land  to  the  Bay 
of  Geelvink,  In  addition  to  numerous  specimens  of  nearly 
all  the  known  species  of  the  birds  of  paradise,  he  thinks  he 
has  obtained  one  that  is  new  to  science. — 12  A^  October  16, 
1873,635. 

KEWS  FBOM  DB.  NACHTIGAL. 

Information  from  Dr.  Nachtigal,  dated  February^  1872,  and 
just  received  in  Germany,  gives  some  statements  in  regard 
to  discoveries  made  in  the  countries  lying  to  the  northeast 
of  Lake  Tchad,  in  Central  North  Africa.  The  pripcipal  re-» 
suit  of  his  inquiries  is  that  the  Bahr-el-Gazal,  heretofore  be- 
lieved to  flow  into  Lake  Tchad,  really  flows  out  of  that  lake 
northeast  for  about  300  miles.  A  range  of  mountains,  ex- 
tending for  a  distance  of  over  ^00  miles,  was  also  discovered, 
one  of  -the  passes  of  which  is  at  least  7878  feet  above  the 
level  of  the  sea.  At  the  date  of  the  letter  Dr.  Nachtigal 
was  about  starting  toward  Bagimri,  to  the  southeast  of  Lake 
Tchad.—l  2-4,  May  2, 1 873,  75. 
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BBGBNT  EZPLOBATIOKS   IN  AUSTRALIA. 

We  find  in  Ocean  Highways  a  sketch  of  certain  explora' 
tions  in  Australia  in  1872,  organized  by  Baron  F.  von  Miil- 
ler,  of  Melbourne,  and  commanded  by  Mr.  Ernest  Giles.  The 
result  of  their  labors  has  been  to  fill  in  much  topographical 
detail  between  129^  and  134°  east  longitude  and  23°  and  25° 
south  latitude.— 6  A^  June^  1873, 132. 

ON  ASCERTAINING  A  SHIP's   PLACE   AT  SI^A. 

Professor  Rogers,  of  Harvard  College  Observatory,  has  un- 
dertaken the  interesting  problem  of  determining  accurately 
the  average  number  of  miles  that  a  ship  may  be  out  of  her 
reckoning.  He  states  that,  in  the  case  of  British  vessels, 
there  is  a  CQptinual  increase  in  the  proportion  of  wrecks ; 
thus  those  in  1858  were  thirty-eight  per  cent,  more  than  in 
1848;  in  1868,  they  were  foity-four  per  cent,  more  than  in 
1858.  For  1869,  we  have  a  decrease  in  the  number  of  vessels 
of  four  per  cent.,  and  an  increase  in  the  number  of  wrecks  of 
twenty-one  per  cent.  The  confidence  in  reckoning  by  astro- 
nomical obsenations  had  increased  the  danger  from  this 
source.    Professor  Rogers  says  that  wrecks  are  caused — 

1.  By  causes  beyond  control. 

2.  In  order  to  obtain  insurance. 

3.  From  unknown  deviations  of  the  magnetic  compass. 

4.  By  errors  of  astronomical  observation. 

He  concludes  that  seventy  per  cent,  of  wrecks  might  have 
been  prevented  by  due  precautions.  The  number  of  insured 
vessels  that  are  wrecked  is  3.3  times  as  great  as  the  number 
of  uninsured  vessels.  He  shows  that  from  the  en*ors  in  the 
rates  of  the  chronometers,  an  error  of  position  of  3.6  miles 
must  be  expected ;  that  an  error  of  11.5  miles  is  not  improb- 
able, and  that  an  error  of  21  miles  may  occasionally  occur. 
All  of  this  computation  assumes  that  the  navigator  has  an 
average  chronometer.  In  these  instruments,  as  is  well  known, 
the  most  important  source  of  error  is  found  in  the  varying 
temperature.  Professor  Rogers  concludes  that  the  navigator 
who  assumes  that  he  can  get  the  place  of  a  ship  certainly 
within  five  miles,  of,  probably,  within  fifteen,  exhibits  an  over 
confidence  which  may  lead  to  his  ruin.  In  this  connection 
it  is  well  to  recall  the  great  labors  of  Mr.  Hartnup,  of  Liver- 
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pool,  who  has  devoted  many  years  to  the  investigation  of  the 
rates  of  ship  chronometers,  especially  of  those  that  sail  from 
Liverpool.  At  the  observatory  in  that  city,  he  has  established 
the  means  for  conveniently  testing  the  rates  of  these  instru- 
ments at  the  temperatures  of  65,  70,  and  85  degrees  of  Fah- 
renheit. He  finds,  as  the  result  of  the  examinations  of  more 
than  1000  chronometers,  that  there  is  a  definite  temperature 
peculiar  to  each  instrument,  in  which  it  goes  faster  than  in 
any  other  temperature,  and,  as  the  number  of  degrees  above 
or  below  this  temperature  increases,  the  chronometer  loses  in 
a  rapidly  increasing  ratio.  For  any  chronometer  which  has 
been  allowed  to  remain  at  the  Liverpool  Observatory  for  a 
period  of  five  weeks,  there  is  issued  a  certificate  of  test,  con- 
taining the  necessary  data  for  calculating  the  correction  due 
to  imperfect  thermal  adjustment.  The  establishment  of  a 
similar  chronometer  observatory  at  the  port  of  New  York 
would  certainly  be  a  great  boon  to  navigation. 

SIXTH   ANNUAL  BEPOBT   OF  DE.  HAYDEN's   EXPLORATIONS. 

The  sixth  annual  report,  by  Professor  Hayden,  of  the  United 
<3eological  Survey  of  the  Temtories,  has  just  been  published 
by  the  government  office,  and  embraces  a  statement  of  the 
progress  of  explorations  in  1872  in  portions  of  Idaho,  Montana, 
and  Utah,  and  constitutes  a  volume  of  871  pages,  contains 
twelve  lithographic  maps,  and  a  number  of  wood-cuts.  Part 
L  embraces  the  reports  upon  the  physical  features  of  tbe^ 
country,  by  Professor  Hayden,  M.  P.  Langford,  Dr.  Peale,  F. 
H.  Bradley,  and  Cyrus  Thomas,  that  of  the  last-mentioned 
author  having  reference  to  the  physical  geography  and  agri- 
<;ultural  resources  of  Minnesota,  Dakota,  and  Nebraska ;  Part 
IL  contains  articles  on  paleontology  and  geology,  by  Les- 
quereaiix.  Meek,  Hayden,  and  Thomas ;  Part  HL  is  devoted 
to  zoology  and  botany;  and  Part  IV.  to  astronomical  ob- 
servations and  altitudes.  The  whole  work  is  of  a  substantial 
and  important  character,  filled  with  scientific  essays  and  an- 
nouncements of  great  value. 

REPOBT  OP  MAJOR  J.  W.  BARLOW. 

The  Secretary  of  War  has  communicated  to  Congress  the 
report  of  Major  J.  W.  Barlow,  United  States  Army,  who  ac- 
companied a  surveying  party  of  the  North  Pacific  Railroad, 
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in  18  ir2,  down  the  Yellowstone  River  and  back  to  Fort  Ellis. 
The  surveying  party  consisted  of  about  twenty  men,  under 
the  command  of  Mr.  Haydon,  chief  engineer,  and  the  escort, 
commanded  by  Major  E.  M.  Baker,  embmced  about  375 
men,  making  the  whole  number  about  400.  The  expedi- 
tion started  on  the  26th  of  July,  and  proceeded  through 
Bozeman's  Pass  to  the  Yellowstone  Valley,  being  harassed 
at  almost  every  foot  of  the  way  by  the  Indians,  whose  hostil- 
ity to  the  enterprise  of  the  construction  of  the  Northern  Pa- 
cific Railroad  is  such  that,  according  to  General  Sherman's 
indorsement,  at  least  two  full  regiments  of  cavalry  and  as 
many  of  infantry  will  be  necessary  in  future  to  guard  and 
protect  the  working  parties  on  the  i*ailroad. — Senate  JEx,  Doc,^ 
No,  16,  Forty-second  Cong.^  Third  Session, 

'  THE  FRENCH  ARC  OF  THE  MERIDIAN. 

The  French  geodesists  of  the  Topographical  Corps  of  the 
army  have  recently  successfully  completed  the  direct  junc- 
tion of  the  triangulation  of  Spain  with  that  of  Algiers.  This 
has  been  accomplished  by  Captain  Perrier,  who  has  been  able 
to  perceive  distinctly  from  the  two  high  stations  in  Algiers 
the  two  corresponding  ones  in  Spain,  although  they  are  dis- 
tant &om  each  other  200  miles  in  a  direct  line.  The  meas- 
urements of  the  bearings  of  these  stations  from  each  other 
have  been  conducted  with  great  accuracy.  It  is  very  rare 
that  such  dist«ant  stations  can  be  used  in  geodetic  operations, 
and  the  present  triangles  are  said  to  be  the  largest  that  have 
ever  been  used  in  accurate  measurements.  By  the  success 
of  the  work  of  Captain  Perrier,  the  famous  meridian  of  Paris 
has  now  become  a  continuously  measured  arc  of  over  thiity 
degrees,  stretching  from  the  Shetland  Islands  on  the  north  to 
Algiere  on  the  south,  and  its  farther  continuation  southward 
is  evidently  only  a  question  of  time  and  money. 

TRANSFER  OF  SAND  FROM  AFRICA  TO  ITALY  BY  THE   SIROCCO. 

As  in  previous  years,  Italian  meteorologists  announce  the 
occurrence  of  a  shower  of  sand  in.  considerable  quantity  in 
the  southern  part  of  Italy,  consisting  in  all  probability  of 
matter  transported  by  the  south  winds,  or  the  sirocco,  from 
the  African  deserts.  In  one  instance,  which  took  place  on 
the  18th  of  March,  the  wind  hayipg  been  blowing  for  some 
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time  from  the  south  or  southeast  with  great  violence,  and 
while  the  barometer  descended  rapidly,  the  therinometer  in- 
dicated a  temperature  of  59°  Fahr.,  with  a  suffocating  atmos- 
phere. From  the  study  of  the  record  it  was  found  that  a 
cyclone  made  its  appearance  on  the  10th  and  11th  of  March 
in  the  northwest  of  Europe,  in  the  latitude  of  the  Hebrides. 
On  the  following  day  it  extended  toward  Italy,  passing  by 
on  the  18th,  and  thence  moving  toward  Africa.  On  the  16th 
and  17th,  the  I'eturn  cyclone  was  apparent  on  the  northern 
shores  of  Afi*ica,  extending  toward  the  north,  and  reaching 
Italy  on  the  18th,  carrying  on  its  flanks,  as  usual,  the  sands 
of  the  desert.  The  high  temperature  accompanying  this 
cyclone  melted  a  great  quantity  of  snow  in  the  mountains, 
which  caused  an  inundation  of  the  River  Fo. — 1  B^  April  20, 
1873, 38.  

TRAVELS   OF   ABBK  DAVID  IN  CHINA. 

At  a  recent  meeting  of  the  Geographical  Society  of  Paris; 
a  communication  was  presented  containing  an  account  of  the 
travels  of  the  Abbe  David  in  Central  China,  in  continuation 
of  those  which  have  resulted  in  adding  so  greatly  to  our 
knowledge  of  the  natural  history  of  that  country.  The  abb4 
left  Pekin  on  the  2d  of  October,  1872,  passing  in  a  south* 
westerly  direction,  and  moving  off  the  ordinarily  traveled 
routes,  with  the  object  of  better  studying  the  geological  con- 
dition of  the  country.  His  course  was  interrupted  on  the 
frontiers  of  Tse-tchuen  and  Eansu,  having  been  refused  per- 
mission to  enter  the  latter  province  on  account  of  the  rebell- 
ion prevailing  therein. 

The  abbe  discovered  three  coal  deposits  to  the  north  of 
Mount  Tsin-lin,  and  visited  another  in  a  different  locality. 
At  a  later  date,  in  descending  the  Han-kian,  his  vessel  was 
wrecked,  and  he  lost  the  greater  part  of  his  collections,  in* 
eluding  numerous  species  of  vertebrates,  and  probably  many 
novelties.  This  mishap  discouraged  him  to  such  an  extent 
that  he  decided  to  return  almost  immediately  to  France.^ — 3 
B^  September  5, 1873,  624. 

DETERMINATION   OF  THE   TRUE   MOUNT  SINAI. 

Dr.  Beke  still  continues  his  efforts  to  secure  a  fund  for  de- 
termining the  position  of  the  true  Mount  Sinai,  which  he 
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thinks  is  not  any  where  within  the  peninsala  between  the 
gulfs  of  Saez  and  Akaba,  but  in  the  Arabian  Desert,  east  of 
the  head  of  the  latter  gulf.  The  whole  amount  needed  for 
the  pui'pose  is  £500  sterling,  and  a  considerable  portion  of 
this  has  been  already  contributed,  or  promised  on  condition 
of  the  completion  of  the  whole. — 13  A^  October  1, 1873, 380. 

SOUNDING-iaNES  OF  THE   CHAUUCNGEB  EXPEDITION. 

As  a  matter  of  interest  in  relation  to  deep-sea  explorations, 
we  learn  that  the  sounding-lines  used  by  the  ChaUenger  have 
proved  to  be  extremely  efficient — indeed,  far  superior  to  those 
previously  employed  for  the  purpose.  These  are  composed 
of  the  best  Italian  hemp,  which,  when  made  up,  has  but  few 
protruding  ends  of  fibres,  and  these  are  well  rubbed  down 
with  bees-wax  and  sweet-oil  in  equal  proportions.  The  ad- 
vantage of  this  preparation  may  be  seen  from  the  fact  that 
there  is  a  difference  of  seventeen  to  twenty  per  cent,  in  the 
time  of  going  down  in  favor  of  those  which  are  so  treated. 

The  number  of  threads  also  is  somewhat  greater.  Thus 
the  ordinary  deep-sea  line  heretofore  used  by  the  London 
Admii-alty  has  about  eighteen  threads,  and  weighs  twenty* 
three  pounds  fourteen  ounces  to  the  hundred  fathoms,  with  a 
circumference  of  1.065  of  an  inch,  the  br^iking  strain  being 
630  pounds.  The  new  line  has  twenty-seven  threads,  with  a 
weight  of  eighteen  pounds  nine  ounces  per  hundred  fathoms, 
with  a  circumference  of  one  inch,  and  a  breaking  strain,  when 
wet,  of  1559  pounds.  The  new  medium  line  of  eighteen 
threads  weighs  twelve  pounds  eight  ounces  to  the  hundred 
fathoms,  with  a  circumference  of  0.8  of  an  inch,  and  has  a 
breaking  strain,  when  wet,  of  1211  pounds. 

The  new  cod  line,  weighing  six  pounds  four  ounces  per 
hundred  fathoms,  has  a  breaking  strain  of  777  pounds  instead 
of  252  pounds,  as  in  the  ordinary  line.  Thus  with  a  decrease 
of  fifteen  per  cent,  in  weight  of  material  used,  an  increase  of 
strength  has  been  gained  of  between  100  and  200  per  cent* 
—6  A,  October  1873, 271. 


CANADIAN  EXPLORATIONS. 

In  noticing  the  great  activity  of  the  United  States,  in  the 
last  few  years,  in  the  exploration  of  the  regions  of  the  West 
and  Northwest,  we  must  not  forget  that  Canada  has  been 
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occupied  in  a  similar  manner  in  reference  to  her  own  Western 
temtory.  Several  important  geological  and  geographical 
surveys  have  been  instituted,  in  addition  to  the  great  gen- 
eral geological  survey  that  has  been  in  progress  for  many 
years,  the  reports  of  which  have  proved  of  such  standard 
value.  During  the  past  season  Mr.  Selwyn,  director  of  the 
geological  survey,  and  Mr.  R.  Bell,  have  been  engaged  in  the 
regions  watered  by  the  North  Saskatchewan,  while  Mr. 
Richardson  has  been  on  the  other  side  of  the  Rocky  Mount- 
ains, in  British  Columbia.  Mr.  6.  M.  Dawson,  geologist  of 
the  Boundary  Commission,  has  just  completed  a  survey  of 
the  Lake  of  the  Woods  and  its  neighborhood,  and  during  the 
season  many  collections  have  been  made  in  the  country  west 
of  Pembina,  which,  although  not  equal  in  value  to  those  of 
Dr.  Coues  in  the  same  field,  will  yet  prove  of  much  impor- 
tance.—12  -4,  October  16, 1873,  513. 

FINAL  BEPOBTS   OF  DB.  HAYDEN's   EXPLOBATIONS. 

During  the  many  years  in  which  Professor  Hayden  has 
been  engaged  in  prosecuting  the  geological  and  geographic- 
al survey  of  the  Territories,  an  annual  report  of  greater  or 
less  magnitude  has  attested  the  industry  of  himself  and  asso- 
ciates, and  the  value  and  character  of  his  investigations.  He 
has  now  commenced  the  publication  of  the  general  results 
of  his  labors  in  systematic  form  (somewhat  upon  the  plan  of 
the  Smithsonian  contributions  to  knowledge),  and  to  occupy 
five  stout  quarto  volumes.  These  will  constitute  a  library 
of  reference  for  the  physical  and  natural  history  of  the  great 
West,  and,  as  such,  promise  to  occupy  a  high  place  in  the 
scientific  literature  of  the  day. 

Of  this  series  of  reports  the  first  published  is  that  by  Dr. 
Cyrus  Thomas,  upon  the  AcrididcBy  a  group  of  insects,  em- 
bracing what  are  called  grasshoppers  in  the  United  States 
and  locusts  in  the  Old  World,  and  including  some  of  the  most 
destructive  insect  pests  known.  Of  these  he  enumerates 
about  one  hundred  and  twenty  species.  The  types  have  all 
been  placed  in  the  United  States  Agricultural  Department 
for  permanent  preservation.  The  work  forms  a  large  quarto 
of  about  two  hundred  and  fifty  pages,  constituting  the  fii*st 
part  of  a  volume  to  be  devoted  exclusively  to  an  account  of 
the  recent  zoology  of  the  West. 
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BBAZILIAK  COAST  PILOT. 

Among  the  more  important  of  the  numerous  current  pub- 
lications of  the  Hydrographical  Office,  under  Commodore 
Wyman,  is  the  first  volume  of  a  "  Coast  Pilot"  of  the  coast  of 
Brazil,  prepared  by  Lieutenant  Gorringe,  and  covering  the 
region  from  Cape  Orange  to  Rio  Janeiro,  forming  a  volume 
of  nearly  four  hundred  pages,  in  which  the  peculiarities  of 
that  portion  of  the  coast  are  detailed  with  great  minuteness, 
and  accompanied  by  numerous  pro:file  sketches  of  the  shores 
as  observable  from  the  vessel  at  sea. 

Another  report  of  a  very  practical  bearing  is  the  result  of 
the  observations  made  by  the  United  States  steamer  Narra" 
ganset  during  a  cruise  between  Honolulu  and  Sydney,  con- 
ducted between  the  6th  of  July  and  the  7th  of  September, 
1872.  The  points  visited  were  Christmas  Island,  the  Gilbert 
group,  Mulgrave  Islands,  the  Disappointment  and  Duff  Isl* 
ands,  and  the  Vanikoro  Islands. 


EXPLORATIONS   OF  ALBEBTIS  IN  NEW   GUINEA. 

Among  the  most  successful  of  recent  explorations  in  Aus- 
tralasia is  that  of  Senor  L.  A.  D'Albertis  in  the  intenor  of 
New  Guinea,  From  an  account  lately  published  in  the  Syd- 
ney SeraJd,  and  quoted  in  Nature^  we  learn  that,  during  a 
period  of  twelve  months'  residence,  he  obtained  a  very  large 
number  of  specimens  of  rare  birds  of  paradise,  and  other  ob- 
jects, including  mammals,  insects,  etc.  Of  the  mammals 
thei-e  are  one  or  two  new  to  science,  and  possibly  one  new 
bird  of  paradise.— 12  A^  October  16, 1873, 601 . 

THE   HISTOBY   OP  THE   POLABIS. 

No  more  remarkable  story  of  seafaring  life  is  on  record 
than  that  furnished  by  the  history  of  the  American  North 
Polar  Expedition  on  the  Polaris^  under  command  of  the  late 
Captain  C.  F.  Hall. 

It  is  well  known  that  an  appropriation  of  fifty  thousand 
dollars  was  made  by  Congress  for  the  purpose  of  fitting  out 
an  expedition  fbr  research  to  the  North  Pole,  the  Navy  De- 
partment being  directed  to  fttrnish  a  suitable  vessel,  with  .sup- 
plies for  the  same;  and  that  Captain  Hall-^ well  known:  from 
previous  visits  to.the  ar^ic  regions— rwas  placed  in  command 
by  the  President. 
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The  vessel  was  properly  prepared  for  her  journey  at  the 
Navy  Yard  iu  Washington,  and  proceeded  first  to  New  York. 
The  party  consisted  of  Captain  C.  F.  Hall,  in  command ; 
Captain  Buddington,  ice -master;  Captain  Tyson,  sailing- 
master;  and  H.  Chester,  as  firat  mate.  The  scientific  corps 
was  composed  of  Dn  Emil  Bessels,  as  chief;  Mr.  R.  W.  Bry- 
an, as  astronomer ;  Mr.  Frederick  Meyer,  as  meteorologist ; 
and  several  assistants,  together  with  a  crew;  and  the  Es- 
quimaux Joe  and  Hannah,  and  their  adopted  child,  who  had 
been,  with  Captain  Hall  in  previous  e:icpeditions  in  the  North. 

The  vessel  left  the  Navy  Yard  on  the  20th  of  June,  and  pro- 
ceeded by  way  of  New  London  to  St.  John's,  Newfoundland, 
and  thence  to  Disco,  which  point  they  reached  on  the  1 7th 
of  August.  The  frigate  Congress  was  sent  as  far  as  Disco 
for  the  purpose  of  carrying  coal  and  othm*  supplies,  which 
were  needed  in  greater  quantity  than  could  be  taken  direct- 
ly by  the  Polaris.  Parting  company  at  that  point,  the  Polaris 
proceeded  to  Upernavik,  where  she  took  on  board  another 
Esquimau  family,  consisting  of  Hans  Christian,  his  wife  and 
three  children,  and  then  continued  on  her  northward  voyage. 

On  reaching  Tessuisac  a  supply  of  dog«  was  obtained ;  and, 
leaving  this  poiat  on  the  24tb>  they  encountered  very  little 
interruption  on  their  northward  course  until  they  reached 
latitude  82°  16',  the  northernmost  point  ever  attained  by  any 
vessel. 

It  soon  became  necessary. to  go  into  winter-quarters,  and 
the  vessel  was  finally  anchored  in  Thank  God  Harbor  pro- 
tected by  the  Providence  Iceberg,  on  the  east  side  of  Polaris 
Bay,  in  latitude  81°  38'  N.,  longitude  61°  44'  W. ;  the  land- 
ing taking  place  on  the  3d  of  September,  1871. 

On  the  10th  of  October  Captain  Hall  left  the  Polaris  for  a 
sledge  journey  to  the  north,  and  returning  after  an  absence 
of  two  weeks,  on  the  24th  of  October  he  was  taken  ill  short- 
ly after  going  on  board,  of  paralysis  of  the  left  side  of  the 
body,  and  died  on  the  8th  of  November. 
.  During  the  winter  scientific  observations  were  kept  up, 
and  early  in  the  following  spring  several  efforts  were  made, 
both  by  sledges  and  by  boats,  to  prosecute;  explorations  far- 
ther to  the  north.  This, however,  was  found  impracticable; 
and,  the  vessel  having  suffered  severely  by  the  ice,  it  was  con- 
sidered prudent. to  return  homeward,  Captain  Buddington 
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being  in  command  of  the  vesse],  in  accordance  with  the  in- 
structions of  the  Secretary  of  the  Navy.  They  left  Polaris 
Bay  on  the  12th  of  Angust,  1872,  and,  after  various  adven- 
tures, were  beset  by  ice  on  the  15th  of  October ;  and,  being 
pressed  between  the  cakes  of  ice,  the  danger  of  being  crush- 
ed was  so  imminent  that  they  immediately  began  to.  throw 
provisions  and  supplies  upon  the  large  cake  to  which  the 
vessel  had  been  attached,  a  portion  of  the  crew  being  oc- 
cupied in  transferring  the  articles  thrown  out  farther  from 
the  side  of  the  vessel,  to  a  proper  distance  from  it,  when,  a 
gale  coming  on,  the  Polaria  was  torn  from  her  fastenings  and 
driven  to  the  northward,  leaving  nineteen  persons  on  the  ice, 
comprising  Captain  Tyson,  Mr.  Meyer,  both  parties  of  Esqui- 
maux, and  certain  members  of  the  crew. 

The  JPolarie  experienced  very  severe  injury  on  this  occa- 
sion, and  before  a  junction  could  be  made  between  the  sepa- 
rated parties,  the  ice-floe  broke  away  with  its-  nineteen  hu- 
man beings,  when  there  commenced  the  most  remarkable 
drift  on  record,  lasting  from  the  16th  of  October,  1872,  till 
the  1st  of  April,  1873,  and  extending  over  a  distance  of  near- 
ly fifteen  hundred  miles.  Strange  to  say,  no  loss  of  life  was 
experienced  during  this  winter  voyage  upon  the  ice,  and 
comparatively  little  discomfort,  although,  of  course,  great 
privations  and  hardships  were  encountered. 

Fortunately,  by  the  time  they  reached  the  coast  of  Labra- 
dor, they  were  met  by  the  Newfoundland  sealing  steamer  Ti- 
gresSy  by  which  they  were  rescued  and  carried  to  St.  John's, 
and  thence  brought  to  Washington  in  the  United  States  steam- 
er Frolic^  dispatched  by  the  Secretary  of  the  Navy  for  that 
purpose,  on  board  of  which  they  were  taken  on  the  27th  of 
May,  reaching  Washington  on  the  5th  of  June,  a  little  less 
than  two  years  from  the  time  of  their  departure. 

On  arriving  in  Washington,  a  commission  of  inquiry  into 
the  experiences  of  the  PoUxris^  and  the  causes  which  led  to 
the  separation  of  the  party  on  the  ice-floe,  was  instituted  by 
the  Secretary  of  the  Navy,  consisting  of  himself,  Gommodoi-e 
William  A.  Reynolds,  of  the  Bureau  of  Equipment  and  Re- 
pairs ;  Captain  H.  W.  Howgate,  of  the  Signal  Corps ;  and 
Professor  Baird,of  the  Smithsonian  Institution. 

In  addition  to  this,  it  was  thought  expedient,  in  the  event 
of  the  ultiniate  loss  of  the  Polaris  and  those  remaining  on 
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boai*d,  to  secure  from  the  rescued  party  as  much  information 
respecting  the  geography,  physics,  and  natural  history  of  the 
North  as  could  be  obtained.  The  result  of  this  investiga- 
tion was  published  in  June  last  by  the  Secretary. 

In  view  of  the  disabled  condition  of  the  Polaris^  and  the 
loss  of  so  large  a  portion  of  her  crew,  the  Secretary  of  the 
Navy,  with  the  consent  of  the  President,  determined  to  send 
out  a  relief  expedition,  and  accordingly  purchased  the  Ti- 
gress^ a  vessel  admirably  fitted  for  ice  navigation,  and  ordered 
her  from  St.  John's  to  New  York. 

At  the  same  time  the  Juniata  was  ordered  to  proceed  to 
the  coast  of  Greenland,  and  facilitate  the  movements  of  the 
Tigress  by  carrying  coal  and  other  supplies,  for  which  the 
latter  had  not  sufficient  capacity,  and  to  prosecute  the  search 
herself  as  far  as  was  prudent  for  a  vessel  not  built  expressly 
for  arctic  navigation. 

Commander  D.  L.  Braine  was  assigned  to  the  command  of 
the  Juniata^  and  Commander  James  A.  Greer  to  that  of  the 
Tigress^  which  was  ordered  to  make  her  way,  if  necessary,  by 
every  means  possible,  and.  in  the  face  of  every  danger,  to  the 
spot  where  the  Polaris  was  last  seen ;  while  Commander 
Braine  was  directed  not  to  expose  his  vessel  to  any  danger, 
but  to  aid  in  every  possible  way  the  special  object  of  the 
Tigress, 

The  Juniata  left  New  York  on  the  24th  of  June,  and  after 
certain  alterations  at  St.  John's,  fitting  her  better  for  her  voy- 
age, she  left  for  the  North,  and  reached  Fiskenaes,  in  Green- 
land, on  the  14th  of  July.  Continuing  along  the  coast  to  the 
north,  she  an-ived  at  Disco  on  the  21st  of  July,  and  at  Uper- 
navik  on  the  31st.  From  this  place  the  steam-launch.  Little 
Juniata^  under  command  of  Lieutenant  George  W.  De  Long, 
sailed  on  the  2d  of  August  for  Cape  York  in  search  of  the 
Polaris  and  her  crew,  supplied  with  provisions  for  sixty 
days,  and  with  coal  for  fifteen ;  and  after  performing  one  of 
the  most  extraordinary  voyages  on  record,  she  returned  on 
the  12th  of  August.  At  midnight  of  the  same  day  she 
reached  Tessuisak,  where  she  communicated  with  the  Ti- 
gress. 

The  Tigress  sailed  from  New  York  on  the  14th  of  July, 
aiSd  touched  at  St.  John's,  arriving  at  Godhaven  on  the  6th 
of  August,  and  at  Upernavik  on:  the  10th.     After  receiving 
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supplies  of  skins,  coal,  etc.,  from  the  Juniata^  she  proceeded 
northward  the  same  day,  and  on  the  14th  of  August  discov- 
ered the  camp  which  the  Polaris  people  had  occupied  the 
previous  winter,  which  was  about  sixty  miles  north  of  North- 
umberland Island,  or  of  the  place  where  the  party  rescued 
from  the  ice  in  the  spring  had  been  separated  from  the  Po- 
laris. 

Here  information  was  obtained  from  the  natives  of  the  de- 
parture in  June  of  Captain  Buddington  and  his  party,  and 
of  the  sinking  shortly  after  of  the  Polaris,  Such  of  the  pa- 
pei*8  and  instruments  of  the  Polaris  as  were  worth  removing 
were  brought  away  by  the  Tigress^  which  returned  to  God- 
haven  on  the  26th  of  August.  After  being  again  coaled  by 
the  Juniata^  the  search  was  resumed  by  running  over  to  the 
west  coast,  thence  southward  to  the  entrance  of  Cumberland 
Sound,  and  back  to  the  coast  of  Greenland,  in  the  vicinity  of 
Ivigtut  and  Fiskenaes,  searching  in  Davis  Strait  as  long  as 
her  coal  lasted,  and  then  going  to  St.  John's,  where  she  arrived 
on  the  16th  of  October,  and  learned  of  the  rescue  and  arrival 
in  S(5otIand  of  the  Polaris  party.  Leaving  St.  John's  on  the 
19th  of  October,  she  reached  New  York  November  9th.' 

After  the  separation  of  the  two  portions  of  the  original 
Polaris  party,  as  already  stated,  the  vessel  proved  to  have 
received  very  serious  injuries  on  the  night  of  the  15th  of  Oc- 
tober, when  the  separation  took  place,  and  it  was  with  diffi- 
culty that  she  could  be  kept  afloat,  and  was  finally  beached 
the  following  afternoon.  As  already  stated,  this  took  place 
at  Littleton  Island,-  considerably  to  the  north  of  the  point 
previously  supposed  to  be  its  location.  A  look-out  was  kept 
for  the  missing  men^  but  without  any  signs  presenting  them- 
selves ;  and  winter-quarters  were  established  on  shore  by 
means  of  plank  removed  from  the  vessel,  to  which  camp  were 
taken  all  the  valuable  articles  of  equipment.  This  was  in  lati- 
tude Y8®  23',  a  locality  which  had  been  previously  visited  by 
Kane  and  Hayes. 

A  party  of  friendly  Esquimaux  rendered  great  service  at 
that  time  and  through  the  winter.  Early  in  the  spnng  two 
boats  were  built,  under  the  direction  of  Mr.  Chester,  upon 
which  the  party  embarked  on  the  3d  of  June,  and  on  the  23d 
they  were  picked  up,  south  of  Cape  York,  by  the  Pavens- 
craiffy  a  whaling  vessel,  which  transferred  them  to  other  ves- 
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sels  by  which  they  were  taken  to  Dundee,  whence  they  pro- 
ceeded to  Washington. 

No  complete  accoant  has  yet  .been  published  of  the  scien- 
tific results  of  the  expedition,  although  we  are  assured  that, 
disastrous  as  was  its  termination,  a  great  deal  of  important 
information  has  been  added  to  our  knowledge  of  the  arctic 
regions.  All  branches  of  science  received  a  satisfactory  de- 
gree of  elucidation ;  and,  although  in  consequence  of  the  loss 
of  some  of  the  records,  the  results  in  all  departments  can 
not  be  given  with  equal  fullness,  it  is  certain  that  no  previ- 
ous expedition  has  done  more  to  make  known  the  physical 
and  natural  history  of  the  regions  adjacent  to  the  North 
Pole. 

As  already  remarked,  the  latitude  of  82^  16^  is  by  far  the 
aighest  ever  reached  by  any  vessel ;  and  the  specimens  of 
botany,  zoology,  and  geology  brought  in  and  now  deposited 
in  the  Smithsonian  Institution  represent  a  higher  latitude 
than  that  of  any  previous  collection. 

EXPLOBATIONS  BY  LACAZE-DUTHIERS   ON  THE   COAST  OF 

ALGIERS   IN  1873, 

Among  the  more  important  explorations  into  the  natural 
history  of  the  deep  seas,  prosecuted  during  the  year  1873,  we 
may  mention  that  of  M.  Lacaze-Duthiers,  an  eminent  French 
naturalist,  and  editor  of  a  leading  zoological  journal.  His 
work  was  pi*osecuted  on  board  the  Ifarvc^  a  gpvernment 
vessel  engaged  in  the  hydrographic  survey  of  the  coast  of  Al- 
geria. .  ' 

The  special  object  in  view  on  the  part  of  Lacaze-Duthiers 
was  the  studying  anew  of  the  coral  banks  which  he  had 
explored  in  1860-61  and  1862.  Accompanied  by  M.  Velan, 
a  young  geologist  of  the  Sorbonne,  he  embarked  on  the  first 
of  May,  and  for  five  months  they  were  engaged  in  carrying 
on  their  investigations.  Numerous  soundings  were  made 
from  Gibraltar  to  Cape  Negro,  in  Tunis,  and  important  re- 
sults secured. 

Although  the  English  explorations  of  the  same  region,  un* 
der  the  direction  of  Dr.  William  B.  Carpenter,  had  been  al- 
most entirely  barren,  so  much  so,  indeed,  as  to  induce  a  gen- 
eralization as  to  the  extreme  scantiness  of  the  fauna  of  the 
south  coast  of  the  Mediterranean,  the  present  exploration  ob- 
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taiaed  very  large  collections ;  among  them,  numerous  novel- 
ties both  of  genera  and  species,  of  which  a  full  account  is 
promised  hereafter. 

Satisfactory  as  the  results  were  here,  other  localities,  be- 
lieved to  be  still  more  rich,  could  not  be  explored  for  want 
of  time,  but  will  probably  be  investigated  another  season. 

In  the  communication  to  the  Academy  of  Sciences,  in  which 
these  facts  are  pi*esented,  the  author  takes  occasion  to  sug- 
gest some  new  considerations  in  reference  to  the  develop- 
ments of  polyps  and  their  calcareous  abode,  differing  consid- 
erably from  the  views  of  previous  writers  on  the  same  subject. 
— 6  B^  November  24, 120.1. 

THE   CRUISE   OF  THE   CHALLENGER   IN  IStS. 

In  the  department  of  deep-sea  operations,  by  far  the  most 
prominent  series  is  that  undertaken  by  the  party  on  board 
the  Challenger^  Sk  screw  steamer  of  400  horse-power,  and  2300 
tons,  under  command  of  Captain  Nares,  and  fitted  out  by  the 
British  Adniiralty  with  every  appliance  that  could  be  de- 
vised for  the  accomplishment  of  the  object  in  view. 

The  scientific  staff  of  the  expedition  consists  of  Professor 
Wyville  Thomson,  as  director,  and  J.  J.  Wilde,  as  private  sec- 
retary. Mr.  J.  J.  Buchanan  performs  the  duties  of  chemist ; 
Dr.  von  Willemoes-Suhm  and  Mr.  John  Murray  are  the  zool- 
ogists; Mr.  Moseley  has  charge  of  the  botany,  and  there  is 
^Uo  an  experienced  photographer. 

The  vessel  left  Portsmouth  on  the  21st  of  December,  1872, 
in  a  severe  storm,  and  the  first  week  of  the  voyage  was  very 
uncomfortable  to  all  on  board.  She  reached  Lisbon  on  the 
3d  of  January,  where  she  was  detained  by  stormy  weather, 
and  thence  proceeded  to  Gibraltar,  and  entered  the  Mediter- 
ranean on  the  2'6th  of  January,  where  observations  of  the 
magnetic  dip:  and  deviation  were  prosecuted. 

Betumingto  Gibraltar,  the  Challenger  proceeded,  to  Ma- 
deii-a  by  a  somewhat  circuitous  route,  for  the  purgose  of 
making  some  soundings  for  a  cable,  and  found  a  depth  of 
2500  fathoms,  with  muddy  bottom,  about  seventy  miles  from 
C^pe  Vincent.  On  the  3d  of  February  the  expedition  reach- 
ed Madeira,  and  proceeded  to  Teneriffe;  leaving  on  the  14th, 
to  execute  a  section  of  sQundings  across  the  Atlantic  to  Som- 
brero, a  small  island  of  the  West  Indies.    On  the  26th  of 
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February  the  deepest  water  on  that  section  was  found  in 
longitude  SS''  11',  in  the  tropics,  namely,  3150  fathoms. 
Scarcely  a  trace  of  organic  matter  was  brought  up  by  the 
dredge. 

On  the  14th  of  March  Sombrero  was  reached,  and  two  days 
after  the  Challenger  anchored  in  St.  Thomas'  harbor,  having 
made  twenty-two  soundings,  thirteen  casts  of  the  dredge,  and 
twelve  series  of  temperature-observations  between  Teneriffe 
and  that  point.  On  the  24th  of  March  the  Challenger  left 
St.  Thomas,  on  the  third  stretch  of  her  voyage,  toward  Ber- 
muda, during  which  passage  a  sounding  of  SSTS  fathoms  w^as 
successfully  accomplished,  and  she  reached  Bermuda  on  the 
4th  of  April.  In  addition  to  numerous  observations  on  the 
physics  of  the  sea,  an  immense  amount  of  new  material  was 
secured,  bearing  on  its  animal  life;  remarkable  forms  of  fish- 
es, crustaceans,  etc.,  were  secured,  some  of  which  have  been 
published  in  detail  in  the  columns  oi  Nature  and  other  scien- 
tific journals. 

A  special  feature  in  the  natural-history  work  of  the  Chal- 
lenger consisted  in  the  successful  use  of  the  beam  trawl,  one 
of  fifteen-feet  beam  having  been  tried  at  a  depth  of  2125  fath- 
oms, bringing  up  some  most  astonishing  results.  An  accu- 
mulator of  fifty-five  strands  of  rubber  was  found  necessary 
to  preserve  the  trawl  and  the  dredge  from  the  strain  caused 
by  the  current  and  the  motion  of  the  sea. 

The  Challenger  left  Bermuda  on  the  21st,  and  made  an 
examination  of  a  shoal,  which  was  found  to  be  connected  with 
the  main  reefs  of  the  island.  On  the  24th,  about  forty-five 
miles  to  the  west  of  Bermuda,  soundings  were  found,  in  2660 
fathoms,  of  gray  ooze,  and  several  temperatures  were  obtain- 
ed at  various  intervals  between  the  surface  and  the  bottom. 
Under-currents  were  ascertained  as  tending  east,  that  at  the 
surface  being  at  the  rate  of  0.24  of  a  mile  per  hour;  0.46  at 
50  fathoms ;  and  then  diminishing  to  the  depth  of  500  fath- 
oms, wJiere  the  drift  was  0.06  of  a  mile  per  hour;  and  at  600 
fathoms  it  was  not  appreciable. 

In  another  locality,  in  a  series  of  experiments  made  a  few 
days  later,  the  current  was  found  to  be  north  by  west  at  the 
rate  of  0.75  of  a  mile  per  hour  at  the  surface,  and  0.6  at 
200  fathoms.  Captain  Davis,  from  whose  article  in  Ocean 
Highways  we  borrow  much  of  our  account,  thinks  that  the 
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problem  of  sub-currents  ivill  be  very  difficult  to  solve,  and 
that  it  will  be  some  time  before  sufficient  observations  can 
be  made  to  determine  their  character.  There  is  much  diffi- 
culty in  making  them,  since,  however  small  the  line  which 
connects  the  under-current  drag  with  the  float,  it  must  be 
acted  on  in  some  measure  by  the  currents  between  the  two. 

By  the  1st  of  May  the  steamer  reached  the  middle  of  the 
Gulf  Stream,  where  the  temperature  at  the  surface  of  the  wa- 
ter was  found  to  be  75°.  On  this  occasion  a  very  strong  cur- 
rent was  appreciable,  setting  to  the  east -northeast,  and  it 
was  impossible  with  a  line  of  2600  fathoms  to  reach  the  bot- 
tom. By  experiments  with  the  current  drag  it  was  found 
that  at  400  fathoms  there  was  no  indication  of  any  current. 
The  influence  of  the  Gulf  Stream  seemed  to  be  expended  at 
the  depth  of  100  fathoms,  the  water  there  becoming  rapidly 
colder.  There  the  stream  was  about  sixty  miles  wide ;  but 
the  rapid  part  of  the  current  proved  to  be  only  on  its  western 
edge,  and  did  not  exceed  a  breadth  of  fifteen  miles,  the  rate 
of  the  current*being  three  and  a  half  to  four  miles  per  hour. 
The  temperature  of  this  portion  of  the  stream  exceeded  that 
elsewhere  by  3°. 

On  this  part  of  its  course  the  steamer  went  within  120 
miles  of  Long  Island,  and  then  headed  for  Halifax,  finding 
bottom  southward  of  the  Banks  in  1200  to  1300  fathoms, 
from  which  depth  it  rapidly  shoaled  toward  the  land. 

The  Challenger  reached  Halifax  on  the  9th  of  May,  and,  aft- 
er refitting,  left  on  the  19th.  On  the  21st  of  May  a  sounding 
was  made  of  1250  fathoms,  and  here  numerous  marine  ani- 
mals were  brought  up  by  the  trawl  and  dredge.  On  the  22d 
a  sounding  was  taken  close  to  the  position  of  Hope  Bank, 
and  a  depth  was  found  of  2020  fathoms.  On  the  23d,  in 
latitude  39°  40'  north,  and  longitude  63°  20'  west,  a  tide  rip- 
ple was  passed,  and  a  difference  of  4°  in  temperature  was 
found  between  the  two  sides,  the  colder  water  being  on  the 
southward  side.  The  Gulf  Stream  was  now  entered,  and  a 
sounding  taken  of  2000  fathoms,  muddy  sand.  Serial  tem- 
peratures were  obtained,  when  the  warm  water  was  found  to 
extend  only  60  fathoms  down.  On  the  26th  of  May  sound- 
ings were  obtained  in  2670  fathoms,  and  seven  deep-sea  ther- 
mometers were  lost.  The  trawl,  at  the  same  depth,  brought 
up  a  quantity  of  star-fishes  and  echini. 
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On  the  28th,  sixty  miles  north  of  Bermuda,  2500  fathoms 
were  obtained,  the  surface  currents  setting  at  60^  east,  half  a 
mile  an  hour.  The  current  drag  was  again  used,  but  no  cur- 
rent was  appreciable  at  600  fathoms.  The  vessel  then  pro- 
ceeded to  Bermuda,  and  left  a  second  time  on  the  13th  of 
June  for  the  Azores.  On  the  16th,  at  2575  fathoms,  reddish 
ooze  was  found;  and  again  on  the  I7th,  at 2850  fathoms. 
From  this  point  for  over  15°  in  longitude  there  was  very  little 
variation  in  depth.  On  the  30th  the  ChaUenger  reached 
Fayal,  and  then  passed  to  San  Miguel.  On  the  9th  of  July 
she  started  for  Madeira,  which  was  reached  on  the  16th.  She 
then  proceeded  toward  the  Cape  Verde  Islands,  leaving,  on 
the  27th  of  July.  Between  Madeira  and  Palmia  2400  fathoms 
were  obtained,  and  between  Palma  and  the  westernmost  of 
the  Cape  Verde  Islands  2000.  to  2400  fathoms,  the  deepest 
water  being  nearer  the  latter. 

On  the  2d  of  August  the  GhaUenger  left  Cape  Verde  Isl- 
ands for  Bahia,  with  a  view  of  making  her  fouith  section 
across  the  Atlantic ;  bat  as  the  rainy  season  haU  arrived,  con- 
siderable discomfort  was  experienced.  She  reached  Bahia, 
however,  on  the  15th  of  September,  and  after  a  short  stay 
off  the  Coast  of  Brazil,  she  left  on  the  25th  for  the  Cape  of 
Good  Hope. 

The  latest  advices  from  South  Africa  report  her  arrival 
there  after  a  successful  voyage  from  Bahia.  She  stopped  at 
the  island  of  Tristan  d'Acunha,  where  two  Germans  were 
found,  who  had  been  there  for  several  years,  and  who  very 
gladly  embraced  the  opportunity  of  leaving  the  island. 

KXPLOEATIONS   OF   W.  H.  DALL  IN  THE   ALEUTIAN  ISLANDS. 

The  explorations  in  the  region  of  the  Aleutians,  commenced 
by  the  United  States  Coast  Survey,  in  charge  of  Mr.  Dall,  in 
18 VI,  have  been  continued  during  the  present  year  with  much 
success.  In  the  spring  a  schooner,  named  the  YuJcon^  was  fit- 
ted out  for  his  survey,  and  was  found  to  answer  her  purpose 
very  satisfactorily.  Mr.  Dall  left  San  Francisco  on  the  2d  of 
April,  reaching  TJnalashka  on  the  20th  of  May,  and  returned 
on  the  6th  of  November.  The  field  of  labor  embraced  in  the 
survey  consisted  in  determinations  of  the  hydrography,  the 
coast-line,  the  magnetic  variation,  and  other  physical  phe- 
nomena, together  with  such  observations  in  natural  history 
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and  ethnology  as  the  more  important  interests  of  the  sur- 
vey  would  warrant. 

All  the  important  harbors  were  visited,  and  the  latitude, 
longitude,  and  magnetic  vai'iation  of  each  determined,  one 
line  extending  from  Attu,  on  the  west,  through  the  Aleutian 
Islands  to  the  Shumagios,  on  the  east.  The  magnetic  varia- 
tion waB  found  to  be  2°  30'  less  easterly  than  it  was  when 
the  last  previous  observations  were  taken,  some  twenty  or 
thii*ty  years  ago ;  in  some  instances  the  difference  amounted 
to  6^  In  one  case,  the  positions  were  more  than  twelve 
miles  out  on  the  charts. 

Deep-sea  soundings  were  taken  at  intervals  north  of  the 
islands,  developing  a  very  unexpected  depth  of  water  west 
of  the  Unalashka,  in  one  instance  1100  fathoms  being  reached 
without  touching  the  bottom  within  less  than  twenty  miles 
from  the  shore.  The  southwest  termination  of  the  shallow 
plateau  of  Behring  Sea  was  determined  to  be  at  the  north- 
west end  of  Unalashka,  where  the  bottom  suddenly  drops 
from  60  to  over  800  fathoms.  The  soundings  put  an  entirely 
new  complexion  on  the  western  part  of  Behring  Sea,  and  jus- 
tify the  suggestion  adv£(nced  in  1869  ihs,t  there  is  a  deep-sea 
valley  in  that  part  of  this  sea.  At  a  depth  of  800  fathoms 
the  deposition  of  globigerina  ooze^or  recent  chalk,  was  found 
going  on,  as  it  is  in  the  North  Atlantic. 

Temperature  and  current  observations  were  constantly 
made,  which  confirm  the  deductions  from  the  observations  in 
1871  and  1872.  No  well-defined  or  constant  current  exists 
in  the  east  or  middle  portions  of  Behring  Sea.  The  tides  are 
every  where  compound  and  irregular,  and  always  rise  from 
the  east  toward  the  west,  pouring  in  with  the  flood  into 
Behring  Sea,  while  there  is  but  little  efflux  with  the  ebb. 
All  the  harbors  were  examined  for  a  place  suitable  for  land- 
ing the  telegraph  cable,  but  only  one  was  found  which  of- 
fered the  required  facilities.  This  was  on  the  island  of  Great 
Kyska,  and  was  thoroughly  sounded  and  surveyed.  A  new 
and  very  good  anchorage  was  found  on  the  island  of  Adakh. 
Nearly  all  the  prominent  peaks  on  the  various  islands  were 
measured.  Particular  attention  was  given  to  the  volcanic 
island  of  Bogosloff.  This  was  found  to  be  much  farther 
north  and  east  than  it  has  been  placed  on  the  charts;  and 
800  fathoms  of  water  were  found  on  the  line  of  the  supposed 
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reef,  which  is  laid  down  on  the  charts  as  extending  from 
Bouosloff  to  Umnak.     No  such  reef  exists. 

The  groups  of  the  Davidoff  Islands  and  Four  Craters  were 
found  to  be  very  erroneously  delineated  on  all  maps. 

Incidentally,  collections  of  natural  history  of  considerable 
interest  w^ere  obtained,  illustrating  the  geographical  distri- 
bution of  the  fauna  and  flora,  which,  so  far  from  exhibiting 
any  admixture  of  Asiatic  forms,  except  one  or  two  spoi^adic 
species,  grew  more  and  more  meagre  and  arctic  in  character 
as  the  western  end  of  the  chain  was  approached,  and  the 
fauna  of  Attn  was  found  to  be  purely  arctic,  so  far  as  the  in- 
vertebrates are  concerned. 

Particular  attention  was  also  given  to  remains  of  prehis- 
toric man ;  and  thirty-six  crania,  and  more  than  two  hundred 
bone  and  stone  implements,  besides  several  hundred  wood 
carvings,  were  obtained  from  ancient  village  sites,  burial 
places,  and  caves.  The  Amaknak  and  XTnga  caves,  explored 
last  year,  were  this  year  thoroughly  emptied  of  their  con- 
tents, and  every  thing  of  value  carried  away. 

A  cyclone,  which  reached  the  Shumagins  in  four  days  from 
latitude  45°  N.,  wrecked  the  trading  schooner  William  Ire- 
land on  the  rocky  coast  of  Unga,  the  passengers  and  crew 
being  brought  back  to  civilization  by  the  YiiJcon, 

Mr.  Dall  states  that  during  the  past  winter  of  1872-3,  al- 
though one  of  the  coldest  recorded,  the  thermometer  of  TJna- 
lashkadid  not  fall  below  -^10°  Fahr.,  but  that  the  season  of 
spring  was  fully  a  month  behind  the  usual  time,  and  that  even 
as  late  as  the  20th  of  May  the  field-ice  in  the  Behring  Sea  en- 
tirely surrounded  the  fur-seal  islands,  and  reached  within  one 
hundred  and  thirty  miles  of  Unalashka,  a  state  of  things  un- 
paralleled since  1851. 

Among  other  incidents  of  the  passage  to  the  North,  Dall 
reports  that  about  the  17  th  of  May  the  waters  to  the  south 
of  Unalashka  were  found  to  be  swarming  with  the  eggs  of 
cod-fish,  floating  like  little  pearls,  about  six  inches  below  the 
surface  of  the  water.  

DR.  hayden's  geological  explokations  in  1873. 

The  labors  of  Professor  Hayden,  of  the  United  States  Geo- 
logical Survey  of  the  Territories,  and  his  party,  have  been 
prosecuted  during  the  year  1873,  and  the  field  work  brought 
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to  a  satisfactory  conclusion  for  the  season.  The  Scientific 
Corps  of  the  Survey  now  consists  of  the  geologist  in  charge 
and  his  staff  of  three  assistants ;  several  eminent  paleontolo- 
gists, a  botanist,  a  zoologist,  a  photographer,  and  an  artist ; 
a  geographer  and  his  staff  of  three  topographei-s,  three  assist- 
ant topographera,  a  meteorologist  and  draughtsman,  and  a 
quartermaster  and  his  assistant.  There  are  also  a  few  young 
men  attached  as  general  assistants.  The  field  of  opei*ations, 
in  accordance  with  the  plan  presented  to  Congress  for  the 
season  of  1873,  comprised  the  Territory  of  Colorado,  and  that 
part  of  Utah  lying  east  of  Green  River,  bounded  on  the  north 
by  the  belt  of  the  40th  parallel  survey.  The  triangulations 
formed  part  of  the  same  system  carried  across  the  Sierra 
Nevada.  The  whole  map  work  of  the  survey  is  to  be  based 
upon  a  trigonometrical  survey  connected  with  measured 
bases ;  several  of  the  geodetic  stations  having  been  deter- 
mined astronomically  by  the  United  States  Coast  Survey. 
The  area  marked  out  for  examination  at  the  commencement 
of  the  season  was  divided  into  three  districts.  The  detailed 
survey  of  each  was  intrusted  to  separate  parties,  embracing 
an  assistant  geologist,  topographer,  and  assistant,  and  one 
naturalist.  The  primary  triangulation  was  carried  on  with 
an  eight-inch  theodolite  from  the  loftiest  peaks,  thus  connect- 
ing the  whole  area  to  be  examined  by  a  net-work  of  accurate 
triangles.  During  the  past  season  Mr.  George  W.  Dean,  as- 
sistant in  charge  of  longitude  determination  of  the  United 
States  Coast  Survey,  spent  three  months  in  Colorado,-  direct- 
ing the  work  of  establishing  observations  at  the  principal 
points  along  the  east  base  of  the  Rocky  Mountains. 

The  first  of  these  was  at  Denver ;  the  second  at  Colorado 
•  Springs,  at  the  foot  of  Pike's  Peak;  the  third  near  the  Raton 
Mountains,  on  the  southern  boundary  of  Colorado.  Sherman, 
nine  miles  north  of  the  northern  boundary  of  Colorado,  was 
located  by  the  United  Coast  Survey  last  year.  These  four 
Coast  Survey  observations  at  Sherman,  Denver,  Colorado 
Springs,  and  Trinidad,  at  which  the  triangulations  of  the  sur- 
vey connect,  are  nearly  in  the  same  meridian,  and  from  sixty 
to  one  hundred  and  twenty  miles  apart  in  latitude.  The 
longitudes  were  determined  telegraphically,  and  the  latitude 
by  the  well-known  zenith  telescope  method.  Upon  this  me- 
ridianal  astronomical  base,  290  miles  long,  established  by  the 
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United  States  Coast  Survey,  rest  the  primary  triangalatloiis 
conducted  by  Mr.  J.  T.  Gardner,  geographer  of  the  Survey, 
who,  with  the  assistance  pf  Mr.  A,  D.Wilson,  has  already  car- 
ried through  from  the  Pacific  coast  a  system  of  primary  trian- 
gles 800  miles  long.  The  triangulation  of  Coloi*ado  connects 
at  four  points  with  this  transcontinental  belt,  but  rests  on 
bases  of  its  own.  The  first  is  near  Denver,  measured  with 
great  accuracy  oU  the  Kansas  Pacific  Railroad  track.  It  is 
six  miles  long.  Signals  30  feet  high  were  erected  on  the 
plains,  by  which  the  triangulation  was  expanded  to  the  mount- 
ains, 20  miles  distant.  The  work  was  extended  120  miles 
west,  100  miles  north,  and  120  miles  south,  to  base  No.  2, 
situated  in  San  Luis  valley,  140  miles  northwest  of  Denver. 
This  triangulation  is  checked  by  the  Fort  Steele  base  of  the 
fortieth  parallel  survey.  These  trianglfes  vary  from  40  to  80 
miles  on  a  side,  and  are  arranged  in  parallelograms  on  the 
plan  of  the  United  States  Coast  Survey. 

The  organization  of  the  field  work  began  at  Denver  early 
in  May ;  and  as  soon  as  the  weather  would  permit,  three  par- 
ties were  thoroughly  equipped  and  dispatched  to  their  re- 
spective fields  of  labor.  Each  party  consisted  of  two  topog- 
raphers, a  geologist,  two  packers,  and  a  cook ;  with  one  or 
two  additional  assistants.  The  three  divisions  were  called^ 
the  Middle  Park  Division,  the  South  Park  Division,  and  the 
San  Luis  Division,  and  each  party  had  assigned  to  it  an  area 
of  about  ^000  square  miles. 

Mr.  Jackson,  the  official  photographer  of  the  Survey,  oper- 
ated with  an  independent  party,  and  secured  nearly  three 
hundred  negatives  of  scenery,  one  hutidred  of  them  foiming 
various  panoramic  views  from  the  summits  of  the  highest 
peaks.  He  generally  made  from  four  to  six  pictures,  11x14^ 
to  sweep  the  horizon.  All  the  most  important  peaks  of  the 
Wasatch  Range,  Elk  Mountain,  and  the  Colorado  Range  op- 
posite Denver  are  represented ;  one  panoramic  view  includes 
the  entire  front  range  from  Long's  Peak  to  Pike's  Peak,  a  dis- 
tance of  over  one  hundred  miles.  Hid  views  from-  the  sum- 
mit of  Mount  Lincoln  extend  over  a  radius  of  fifty  miles,  in- 
cluding a  great  number  of  peaks  rising  above  14,000  feet. 

Numerous  smaller  parties  have  been  operating  in  various 
parts  of  the  West  under  the  auspices  of  the  Survey,  with  great 
success.     Professor  Cope  explored  a  new  bone -bed  in  Col- 
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omdo,  that  yielded  more  than  one  hundred  species  of  verte- 
brate remains,  upward  of  seventy  of  them  new  to  science. 

Professoi*s  Leidy,  Porter,  and  Lesquereux  were  also  suc- 
cessfal,  and  will  contribute  much  new  and  valuable  matter 
in  their  respective  branches  to  the  Seventh  Annual  Report. 

Mr.  Holmes,  the  artist  of  the  Survey,  made  detailed  pano- 
ramic views  from  every  peak  visited,  bringing  out  in  a  re- 
markably clear  manner  all  the  peculiar  mountain  forms  as 
well  as  the  geological  structure^ 

The  results  of  the  explorations  under  Dr.Hayden  in  1873 
will  constitute  the  Seventh  Annual  Report,  to  appear  early  in 
1874. 

The  following  is  a  list  of  members  of  the  survey  prosecuted 
by  Dr.  Hay  den  during  1873 : 

F.  V.  Hayden,  United  States  geologist,  in  charge ;  James 
T.Gardner,  geographer ;  James  Stevenson,  quartermaster  and 
chief  executive  officer ;  W^  H.  Jackson,  photographer ;  W.  H. 
Holmes,  artist;  Joseph  H.  Batty,  ornithologist;  Lieutenant 
W.  M.  Cai*p^iter,  U.  S.  A.,  entomologist ;  J.  M.  Coulter,  bot- 
anist. 

Mrst  Division. — ^A.  Rv  Marvine,  assistant  geologist  and  di- 
rector ;  G.  R. Bechler,  topographer;  S.  B.  Ladd,  assistant  to- 
pographer. 

Second  Division.— Senr  J  Gannett,  topographer  and  direct- 
or; H.W.  Stukle, assistant  topographer;  Dr.A.C.Peale,  first 
assistant  geologist ;  W.  R.  Taggart,  second  assistant  geol- 
ogist. 

Third  Division. — ^A.  D.  Wilson,  topographer  and  director; 
George  B.  Chittenden, assistant  topographer;  Dr. F.  M.  End- 
lich,  assistant  geologist;  Franklin  Rhoda,  computer. 

E.  T.  Luce,  W.  S.  Holman,  C.  T.  Noonan,  S.  H.  Nealy,  Sew- 
ard Cole,  S.  C.  Jones,  general  assistants. 

UEUTENANT  WHBELEB's   EXPLOEATIONS  IN    1873. 

Among  the  various  government  explorations  prosecuted 
during  the  year  1873,  one  of  the  most  prominent  is  that  un- 
der the  charge  of  Lieutenant  George  M.  Wheeler,  of  the 
United  States  Engineers,  the  object  of  which  is  a  thorough 
examination  and  determination  of  the  physical  and  natural 
history  of  the  i-egions  west  of  the  one  hundredth  meridian. 
At  the  very  foundation  of  the  plans  of  this  survey  is  a  series 
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of  stations  for  tbe  purpose  of  £xing  with  precision  the  lat- 
itude and  longitude  of  certain  positions,  as  well  as  the  geo- 
graphical features,  to  serve  as  points  of  reference  for  the 
more  detailed  work  of  a  perfect  astronomical  and  geodetic 
triangulation. 

The  stations  adopted  during  the  present  year  wei"e  one  at 
the  Mormon  Observatory,  at  Great  Salt  Lake  City,  under  the 
charge  of  Mr.  J.  H.  Clark ;  one  at  Georgetown,  Colorado,  un- 
der F.  Kampf,  and  another  on  Green  River  Crossing,  Wyo- 
ming, under  Mr.  William  W.  Marryatt.  Professor  Safford  also 
had  charge  of  one  at  Santa  Fe,  New  Mexico,  while  Professor 
H.  B.  Herr,  in  addition  to  his  duty  of  superintending  the  con- 
struction of  the  permanent  Army  Observatory  at  Ogden, 
Utah,  was  charged  with  that  of  conducting  the  observations 
and  signals  necessary  for  the  determination  of  the  longitude 
of  this  point,  in  reference  to  Salt  Lake  City,  Utah,  and  the 
Lake  Survey  Observatory  at  Detroit,  Michigan.  The  Ogden 
Observatory,  consistibg  of  a  substantial  brick  building  upon 
a  stone  foundation,  with  three  observing  rooms,  is  said  to 
be  nearly  completed,  and  is  to  be  fitted  up  with  suitable  ap- 
paratus, to  serve  as  the  connecting  station  for  the  points 
in  the  area  between  the  forty-ninth  and  thirty-second  parallels 
of  latitude,  and  the  great  eastern  divide  and  the  Sieri*a  Ne- 
vada in  longitude. 

With  the  aid  of  the  observers  at  the  stations  just  men- 
tioned, and  of  local  surveys  conducted  in  connection  with 
them,  the  data  for  an  accurate  determination  of  the  astro- 
nomical co-ordinates  of  the  following  positions  have  been  ob- 
tained :  Georgetown,  Hughes,  Colorado  Springs,  Lebanon, 
and  Trinidad,  in  Colorado ;  Ogden,  Utah ;  Green  River, 
Wyoming ;  Winnemucca  and  Virginia  City,  Nevada ;  Boze- 
man,  near  Fort  Ellis,  in  Montana ;  and  Santa  Fe  and  Fort 
Union,  in  New  Mexico. 

These  stations  for  astronomical  observation,  whether  per- 
manent or  transient,  constitute  the  first  division  of  Lieutenant 
Wheeler's  survey. 

The  second  is  that  of  the  moving  field  parties,  these  being 
charged  with  the  determinations  in  regard  to  the  topography 
of  the  country,  its  geology  and  natural  history,  its  meteorol- 
ogy and  other  features.  This  field  work  was  prosecuted 
from  three  initial  points:  namely,  Salt  Lake  City;  Denver, 
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Colorado ;  and  Santa  F6,  New  Mexico.  The  Salt  Lake  City: 
party  was  in  charge  of  Lieutenant  R.  L.  Hoxie,  of  the  Engi- 
neers, and  took  the  field  about  the  20th  of  May.  The  Colo- 
rado party  was  under  the  command  of  Lieutenant  William 
L.  Marshall,  of  the  Engineers,  and  was  occupied  in  ascertain- 
ing the  general  profile  of  the  continental  divide,  from  the 
latitufle  of  Denver,  Colorado,  to  that  of  Fort  Wingate,  New 
Mexico,  and  extending  laterally,  so  as  to  embrace  a  rectangu- 
lar area  limited  on  the  east  by  the  meridian  of  105°  30',  and 
on  the  west  by  that  of  107° ;  on  the  north  by  the  latitude 
of  Denver,  and  on  the  south  by  the  southern  boundary  of 
Colorado. 

The  Santa  Fe  division,  which  was  under  the  immediate 
command  of  Lieutenant  Wheeler  himself,  was  massed  at  that 
place  about  the  10th  of  June,  for  the  purpose  of  connecting 
the  survey  with  areas  previously  explored  in  Northern  and 
Eastern  Arizona  in  1871,  and  carrying  it  eastward  as  tar  as 
the  Kio  Grande,  in  order  to  complete  the  atlas  sheets  of  the 
proposed  great  topographical  atlas  of  the  Western  territory. 
By  this  branch  of  the  expedition  a  belt  of  tiiangulation  was 
carried  on  to  the  western  boundary  of  New  Mexico,  which 
was  completed  on  the  1st  of  August;  thence,  to  the  south- 
ward, three  parties  were  started  in  niaarly  parallel  lines  to  the 
southern  limit.  A  sub-topographical  party  was  detailed  from 
this  part  of  the  survey  about  August  1st,  connecting  north 
and  eastward,  with  a  view  of  discovering  a  route  connect- 
ing the  head  of  the  San  Luis  valley,  Colorado,  with  Fort 
Wingate,  New  Mexico,  or  some  point  to  be  determined  in 
that  vicinity,  from  which  Northern  and  Eastern  Arizona 
might  be  reached  by  shorter  routes. 

In  addition  to  the  officers  of  the  army  already  mentioned 
in  connection  with  this  survey,  are  First  Lieutenant  Samuel  E. 
Tillman ;  Second  Lieutenant  Andrew  H.  Russell,  Third  Cav- 
alry ;  and  Second  Lieutenant  L.  H.Walker,  Fifteenth  Lifantry. 

The  astronomers  have  already  been  mentioned. 

The  topographers  are,  Louis  Nell,  chief  of  triangulation ; 
B.  J.  Ainsworth,  sub-assistant ;  Gilbert  Thompson  and  John 
J.  Young,  chief  topographers;  E.  J.  Sommer  and  Max  Schmidt, 
assistant  topographers. 

The  meteorological  observers  are  T.  O.  Brown,  William 
Summers,  M.  M.  Magnet,  and  C.  D.  Gedney. 


264    ANNUAL  RECORD  OF  SCIENCE  AND   INDUSTRY. 

The  several  branches  of  the  Survey  were  accompanied  by 
geologists  and  naturalists,  as  follows:  G.  K.  Gilbert,  chief 
geologist;  Professor  J.  J.  Stevenson, geologist;  E.E.  Howell, 
assistant  geologist ;  and  Dr.  Oscar  Loew,  mineralogist  and 
collector.  The  naturalists  were  Dr.  J.  T.  Rothrock,  acting 
assistant  surgeon,  Dr.  C.  G.  Newberry,  H.W.  Henshaw,  John 
Wolf,  and  John  M.  Eeasby ;  T.  H.  O'SuUivan,  photographer ; 
and  A.  A.  Wyant,  artist. 

Other  persons  who  rendered  more  or  less  service  during 
the  survey  are  Mr.  Francis  Klett,  G.  M*  Lockwood,  and  Will- 
iam D.  Wheeler. 

It  is  proper  to  state  that  Lieutenant  Wheeler  has  kept  up 
a  full  working  corps  in  the  office  at  Washington,  for  the  pur- 
pose of  completing  the  maps  and  reducing  the  observations 
made  during  the  previous  season ;  and  it  is  proposed  to  in- 
crease this  to  an  extent  sufficient  to  keep  pace  with  the  prog- 
ress of  the  survey,  year  by  year.  The  area  traversed  by 
the  various  parties  during  the  season  is  estimated  at  about 
50,000  square  miles> 

In  addition  to  reports  to  Congress  of  current  opei*ations, 
Lieutenant  Wheeler  proposes  to  publish  the  £nal  results  of 
the  survey  in*  six  quarto  volumes,  with  the  necessary  illustra- 
tions, and  two  atlases  of  maps.  The  fii*st  of  these  will  be  a 
general  volume;  the  second,  an  astronomical;  the  third,  a 
meteorological ;  the  fourth,  a  geological ;  the  fifth,  a  paleon- 
tological;  and  the  sixth,  a  natural-history  volume.  Of  these 
volumes,  one,  two,  and  four  are  promised  at  an  early  date ;  as 
also  a  certain  number  of  the  finished  sheets  of  the  topo- 
graphical atlas.  

EXPLORATIONS   OF  CAPTAIN  WILLIAM  A.  JONES. 

The  expedition  under  Captain  William  A.  Jones,  which 
was  sent  out  in  June  last  by  General  Ord,  for  the  purpose 
of  exploring  the  head  waters  of  several  rivers  having  their 
rise  in  the  northwest  corner  of  Wyoming  Tenitory,  returned 
recently,  after  a  successful  season. 

The  party,  accompanied  by  Dr.  C.  C.  Parry,  as  botanist 
and  meteorologist,  and  Professor  Theodore  B.  Comstock,  ge- 
ologist, started  from  Omaha  on  the  2d  of  June,  proceeding 
first  to  Fort  Bridger.  From  this  point  it  traveled  northeast 
to  Camp  Stambaugh;  thence  northwest  along  the  base  of 
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the  Wind  River  Mountains  to  Camp  Brown,  on  the  Little 
Wind  River ;  thence  across  the  Wind  River  valley,  over  the 
Owl  Creek  Mountains,  and  across  the  valley  of  Owl  Creek 
above  the  junction  of  the  forks.  They  then  proceeded  to 
Gray  Bull  River;  thence  passing  through  Stinking  -  water 
valley,  they  came  to  an  eminence  which  was  ascended  to 
the  source  of  the  Yellowstone  Lake ;  and  crossing  through  a 
narrow  pass,  they  descended  to  the  opposite  side  of  the  lake, 
then  down  the  Yellowstone  River  to  the  bridge,  crossing 
which  they  moved  up  the  river  to  the  Falls,  and  thence 
westward  over  the  divide  to  the  east  fork  of  Madison  River. 
Fi-om  this  point  they  journeyed  through  the  lower  and  upper 
basins  of  Fire -Hole  River,  and  crossing  the  divide  at  the 
southwest  extremity,  and  ascending  its  shore  until  they 
reached  the  Upper  Yellowatone  River,  they  passed  on  up- 
ward to  the  "  Two  Ocean  Water."  This  is  a  mountain  stream 
which  flows  down  into  a  little  valley,  where  it  splits  into  two 
rivulets,  one  of  which,  by  way  of  the  Snake  and  Columbia 
rivers,  empties  into  the  Pacific  Ocean,  and  the  other,  through 
the  Yellowstone  and  Missouri,  finds  its  way  to  the  Gulf  of 
Mexico. 

Descending  for  a  short  time  one  of  the  tributaries  of  the 
Snake  River,  the  expedition  found  an  easy  pass  to  the  head 
waters  of  Wind  River,  down  which  they  passed,  returning 
to  Camp  Brown  to  disband. 

A  report  by  Professor  Comstock,  in  the  Journal  of  Science 
for  December,  gives  an  interesting  statement  of  the  general 
featui'es  of  the  geology  of  the  country,  to  which  we  refer  our 
readers. — 4  -Z>,  December^  1873, 426. 

INTEROCEANIC   CANAL  EXPLOKATIONS  BY   THE  UNITED   STATES 

NAVY. 

The  expeditions  organized  under  authority  of  Congress 
for  the  survey  of  the  Darien  and  Nicaragua  routes,  with  a 
view  of  constructing  an  interoceanic  canal,  have  completed 
their  duties,  and  their  reports  have  been  already  submitted 
to  the  Navy  Department,  apparently  making  up  the  data  for 
the  proper  consideration  of  the  subject  of  a  ship  canal  be- 
tween the  Atlantic  and  Pacific  oceans. 

The  Darien  survey  was  directed  more  particujarly  toward 
the  region  of  the  Napipi,  and  for  the  purpose  of  settling  how 
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far  the  surveys  to  the  south  could  be  profitably  carried  on 
in  the  v allay  of  the  Atrato.  Commander  Selfridge,  who  was 
assigned  to  this  duty,  entered  on  his  laboi*s  in  January  last, 
with  the  co-operation  of  the  lltscarora,  under  Commander 
Belknap.  The  route  selected  by  Commander  Selfridge  in- 
cludes one  hundred  miles  of  river  navigation  of  the  Atrato, 
found  to  be  capable  of  navigation  by  the  largest  ocean 
steamers.  Between  the  Atrato  and  the  Pacific,  a  canal  or 
artificial  cut  is  required,  twenty-eight  miles  in  length,  twenty- 
two  miles  of  which  passes  through  a  plain,  with  a  gradual 
rise  of  ninety  feet.  The  remaining  six  miles  will  require  a 
moderate  open  cut,  and  three  miles  of  tunneling.  The  work 
is  estimated  to  cost  from  fifty  to  sixty  millions  of  dollars,  and 
to  be  capable  of  completion  within  ten  years.  A  survey  of 
the  Atrstto  has  shown  that  the  head  of  ship  navigation  was 
reached  but  a  short  distance  above  the  line  selected  for  the 
canal,  with  this  favorable  indication  as  to  the  difficulties  of 
the  work,  that  the  region  is  believed  to  be  quite  as  healthy  as 
any  that  has  been  examined. 

The  Nicaraguaian  survey  was  placed  in  charge  of  Com- 
mander E.  P.  Lull,  who  was  absent  from  December,  1872,  un- 
til July,  1873.  This  officer  reports  a  practicable  route  for  an 
interoceanic  ship  canal,  having  Lake  Nicaragua  as  its  sum- 
mit level.  A  canal  about  sixteen  miles  in  length  will  con- 
nect the  lake  with  the  Pacific ;  and  its  heaviest  work  will  be 
an  excavation  of  1i  miles,  of  64  feet  in  depth.  For  the 
rest  of  the  distance  an  embankment  will  have  to  be  built. 
Ten  locks  and  one  tide  lock  will  be  required  between  the 
lake  and  the  sea.  There  will  be  fifty-six  miles  of  lake  navi- 
qjation,  and  slack- water  navigation  is  proposed  in  the  San 
Juan  from  its  head  to  the  mouth  of  the  San  Carlos.  Four 
ihims  will  be  required  to  improve  the  river.  Tiie  total 
length  of  the  canal  will  be  67f  miles,  of  which  about  47 
miles  are  in  excavation  and  embankment.  The  mouth  of  the 
San  Juan  River  has  been  filled  very  much  by  the  silt  from 
the  San  Carlos  and  other  tributaries.  If,  however,  these 
branches  are  made  to  empty  into  the  Colorado  mouth,  it  is 
expected  that  the  channel  can  be  opened  and  kept  clear. 

Lake  Nicaragua  is  believed  to  be  amply  sufficient  to  fur- 
nish all  the  water  necessary  for  this  canal.  No  statement  of 
the  exact  estimate  of  expenses  by  this  route  has  been  given. 


F.  GEOGBAPHY.  267 


NATUEAL-HISTORT   EXPLOBATIONS    OF  THE   NOETHSBN   BOUND- 
ARY  SURVEY. 

T>r.  Elliott  Coues,  the  naturalist  of  the  [N'orthem  Bound- 
ary Survey,  under  Mr.  Archibald  Campbell,  lately  returned, 
bringing  large  collections  in  various  depai*tment8  of  zoology, 
promising  to  be  of  much  interest  when  elaborated.  The  ex- 
pedition took  the  field  the  1st  of  June,  at  Pembina,  Dako- 
ta, -where  Dr.  Cones  spent  six  weeks  collecting.  The  wooded 
liver  bottom  afforded  excellent  field  for  work,  yielding  a 
great  variety  of  objects,  the  season,  too,  being  most  favorable 
for  operations,  especially  regarding  the  breeding  of  birds. 
The  fauna  here  was  found  to  be  essentially  eastern,  contain- 
ing but  a  very  slight  admixture  of  western  or  middle  prov- 
ince forms,  such  as  StumeUa  negkcia^  Spizella  pallida^  and 
Scoleeophagus  cyanoc^kalua.  Proceeding  westward  about 
the  16th  of  July,  Dr.  Coues  encountered  the  peculiar  west- 
ern prairie  fauna  immediately  after  crossing  the  Pembina 
Mountains,  a  low  range  about  thirty  miles  west  of  the  Red 
River.  Here  the  most  abundant  and  characteristic  birds 
were  Centronyx  bairdii,  Anthus  spraguei,  and  Pkctrophanea 
omatus;  the  two  first  usually  accounted  very  rare,  as  is  the 
Coturniculus  kcontii,  also  obtained.  The  prairie  for  some 
distance  is  only  broken  by  Turtle  Mountain,  a  large  iso- 
lated elevation,  some  thirty  miles  long,  lying  on  the  49th 
parallel,  some  five  hundred  feet  above  the  surrounding  coun- 
try. This  altitude,  joined  with  the  latitude,  occasioned  the 
presence  and  breeding  of  various  ducks  and  waders,  which 
mostly  go  farther  north  for  the  purpose.  Some  distance  be- 
yond, the  Souris,  or  Mouse  River,  twice  crosses  the  parallel  of 
49°,  running  past  the  line  southerly  toward  the  Missouri; 
but  suddenly  making  a  large  horse-shoe  bend,  being  deflect- 
ed to  the  north  again,  away  from  the  Coteau  de  Missouri. 
This  stream  again  afforded  an  excellent  collecting-ground. 
In  September  the  expedition  reached  a  point  about  three 
hundred  miles  west  of  Pembina,  and  returned  in  October  by 
way  of  the  Missouri  River,  striking  that  river  at  Fort  Steven- 
son. Although  working  nearly  single-handed.  Dr.  Coues  had 
in  every  other  respect  excellent  opportunity  for  making  ex- 
tensive collections  and  observations,  every  practicable  facil- 
ity being  extended  to  him,  both  by  the  commissioner,  Mr. 
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Campbell,  and  by  Major  W.  J.  Twining,  the  chief  astrono- 
mer of  the  Survey.  He  secured  several  thousand  insects,  and 
other  alcoholic  collections,  over  a  thousand  skins  of  mammals 
and  birds,  many  nests  and  eggs,  an  herbarium,  and  numerous 
miscellaneous  objects.  The  continuance  of  the  survey  next 
year  will  probably  enable  him  to  extend  his  observations  to 
the  Rocky  Mountains,  along  the  same  line,  and  more  inter- 
esting results  may  be  anticipated,  owing  to  the  less  well- 
known  nature  of  the  remaining  portion  of  the  survey. 

(  t 

KXPLOBATIONS    OP  PROFESSOR  POWELL. 

The  explorations  of  the  valley  of  the  Colorado  Civer  of  the 
West  have  been  continued  during  the  past  year  by  Professor 
Powell. 

A  topographical  party  in  charge  of  Professor  Thompson 
remained  in  the  field  during  the  winter  of  1872-3,  and  Pro- 
fessor Powell  returned  to  it  in  April.  The  system  of  trian- 
gulation,  previously  begun  to  the  north  of  the  Grand  Canon 
of  the  Colorado,  has  been  extended  so  as  to  include  all  the 
country  drained  by  the  Rio  Virgeii,  Kanab,  Tapete,  Paria,  Es- 
calanti,  and  Dirty  Devil  rivers,  and  the  head  waters  of  the 
Sevier,  and  an  extensive  district  of  country  to  the  east  of 
the  Colorado  River  and  to  the  south  of  the  Grand  Gallon. 

Based  onthistriangulation,  an  elaborate  topographical  map 
has  been  made  of  the  above-mentioned  country.  This  map 
presents  some  curious  features,  as  the  region  of  country  delin- 
eated is  unique.  Instead  of  presenting  a  series  of  plains, 
with  hills  and  mountains  rising  therefrom,  it  delineates  a 
series  of  mesas  and  plateaus,  separated  by  lines  of  cliffs,  and 
rising  one  above  another  in  such  a  manner  as  to  present  the 
appearance  of  irregular  geographical  terraces  on  a  vast  scale. 
Through  these  table-lands  are  excavated  deep  water-courses 
known  as  canons,  so  that  sunken,  rather  than  raised  features 
must  be  represented ;  hence  it  is  not  so  much  an  orographic 
map  as  a*chart  of  profoundly  eroded  water-ways. 

While  the  astronomical  and  topographical  work  necessary 
to  the  production  of  this  map  has  been  carried  on  by  Pro- 
fessor Thompson  and  his  assistants.  Professor  Powell  has 
been  engaged  in  the  geological  examination  of  the  district, 
especially  in  tracing  a  great  system  of  faults  and  folds  which 
extend  through  this  country,  and  a  vast  number  of  extinct 
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volcanoes  that  seem  to  be  connected  with  the  fissures  of 
these  faults.  > 

The  labyrinth  of  canons  with  which  this  country  is  beset, 
and  the  long  lines  of  cliffs,  which  are  escarpments  of  rocks 
hundreds  or  thousands  of  feet  in  height,  and  scores  or  hun* 
dreds  of  miles  in  length,  have  been  explored  and  examined, 
and  the  geological  and  meteorological  conditions  under  which 
they  were  formed  have  been  tbe  subject  of  much  study. 

All  the  canons  seem  to  be  gorges  of  erosion*  The  escarp- 
ments are  of  two  classes :  those  having  an  easterly  and  west- 
erly trend  are  formed  by  erosion ;  the  northerly  and  south- 
erly escarpments  mark  the  lines  of  faults,  and  are  formed  by 
the  throw  of  the  formations  leaving  mural  escarpments  re- 
maining in  place. 

During  the  summer,  attention  has  been  given  to  the  Indians 
inhabiting  the  valley  of  the  Colorado,  and  other  tribes  allied 
to  them  in  language.  For  this  purpose  more  than  fifty  such 
tribes  in  the  country  to  the  west-northwest  and  southwest 
have  been  visited.  A  number  of  vocabularies,  embracing 
several  hundred  words  each,  have  been  made  among  the  In- 
dians known  as  Utes,  Pai-Utes,  Shoshohees,  Bannocks,  Pa- 
vi-6rtso8,  Chem'-a-hue-vis,  etc.,  and  the  grammatical  struct- 
ure of  their  language  has  been  studied  to  some  extent. 

The  mythology  of  these  people  has  not  been  neglected, 
and  interesting  additions  have  been  made  to  the  collection 
of  Indian  tales  and  legends  concerning  the  origin  of  things 
and  the  doings  of  their  gods. 

Their  poetry,  too,  has  furnished  a  theme  for  study,  and  the 
Professor  has  now  a  collection  of  more  than  a  hundred  songs 
or  short  poems. 

It  is  cuiious  to  notice  that  while  their  mythology  is  occu- 
pied with  relating  the  conflicts,  wiles,  deceptions,  and  magical 
deeds  of  these  strange  personages,  their  poetry  is  chiefly  de- 
voted to  the  beauties  and  wonders  of  Nature.  They  sing  of 
a  cloud  as  a  crown  of  feathers  on  the  brow  of  a  mountain ; 
of  a  rainbow  as  made  of  eagles'  tears ;  and  of  an  earthquake 
as  a  mountain  trembling  with  pain. 

In  their  folk-lore  they  tell  of  the  Spirits  of  the  mountains, 
who  ride  mountain-sheep  among  the  crags ;  of  Rock-wandei^ 
ers,  who  travel  unseen  over  the  deserts  of  naked  stone ;  of  the 
Spirits  of  springs,  who  dwell  in  the  depths  of  the  earth,  and 


260    ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

who  come  oat  at  night  to  sit  on  the  margin  of  the  water  and 
sing  doleful  songs ;  and  of  a  great  variety  of  other  strange 
and  ghostly  personages,  and  they  have  a  host  of  stories  con- 
cerning these  weird  people,  many  of  which  have  been  careful- 
ly gathered  up. 

It  is  found  that  their  political  organization  has  a  territorial 
basis.  All  of  the  region  of  country  between  the  Rocky  Mount- 
ains and  the  Sierra  Nevada,  south  of  Middle  Oregon,  has 
been  divided  or  parceled  out,  and  to  each  district  of  country 
some  small  tribe  belongs,  taking  the  name  of  the  land.  Wish- 
ing to  discover  with  what  tribe  or  political  organization  an 
Indian  is  connected,  it  is  necessary  to  ask  him, "  What  is  the 
name  of  your  land  ?"  or,  "  How  are  you  land-named  ?"  Some- 
times two  or  more  of  these  land  organizations  are  united  into 
a  confederacy ;  but  this  is  not  very  permanent,  and  is  of  little 
force  unless  strengthened  by  necessities  for  defense  against  a 
common  enemy.  The  most  fundamental,  and  the  universal 
political  organization,  is  that  depending  on  a  division  of  the 
land.  As  all  of  these  tribes  call  themselves  severally  by  the 
names  of  the  districts  of  country  which  they  occupy,  such  as 
affiliate  socially  and  speak  the  same  or  nearly  the  same  dia- 
lects, know  each  other  by  the  same  names ;  but  tribes  more 
remote,  either  in  territory  or  language,  call  each  other  by 
terms  which  are  descriptive  of  some  peculiarity  of  the  peo- 
ple—  some  habit,  perchance.  Thus  the  Indians  whom  we 
know  as  Utes  call  other  Indians,  whom  we  know  as  Western 
Shoshonees,  by  the  name  of  Ta-sau-wi-his,  or  White  Knives, 
and  the  Arapahoe  Indians  they  call  Sa-ri'-ta-kais,  or  Dog 
Eaters. 

A  careful  study  has  been  made  of  their  rude  industries, 
their  clothing  and  ornaments  worn  anterior  to  the  advent  of 
the  white  man,  their  bows  and  arrows,  war  clubs^  spears,  nets, 
snares,  hooks,  and  other  devices  for  catching  animals  and  fish, 
their  primitive  methods  of  cultivating  the  soil,  and  a  great 
variety  of  seed,  some  of  which  they  cultivate,  others  which 
they  gather  as  they  grow  wild  on  the  plains. 

Their  burial  rites  and  marriage  customs,  and  many  other 
facts  to  illustrate  their  mental  habits  and  their  social  and 
physical  condition,  have  been  noted,  so  that  the  forthcoming 
report  on  these  explorations  will  treat  at  length  of  the  Indians 
of  the  valley  of  the  Colorado. 
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YELLOWSTONE   EXPEDITION. 

Among  the  more  prominent  expeditions  in  the  summer  of 
1873  was  that  fitted  out  by  the  War  Department  to  protect 
the  surveying  and  working  parties  engaged  in  locating  the 
line  of  the  N'orthern  Pacific  Railroad,  from  the  Missouri  River 
westward  to  the  Yellowstone  and  beyond.  This  escort  was 
composed  often  companies  of  cavalry,  in  command  of  Colonel 
Custer,  Seventh  Cavalry ;  a  battalion  of  four  companies  of 
the  Seventeenth  Infantry,  under  command  of  Major  Crofton; 
a  battalion  of  five  companies  of  the  Twenty-second  Infantry, 
under  command  of  Captain  J.  C.  Dickey ;  and  a  battalion  of 
the  Eighth  and  Ninth  Infantry,  under  command  of  Lieutenant 
Colonel  Bradley,  of  the  Ninth  Infantry.  All  were  under 
command  of  Colonel  D.  S.  Stanley,  of  the  Twenty-second  In- 
fantry, with  the  following  staff— namely,  H.H.  Ketchum,  Ad- 
jutant Twenty -second  Infantry,  acting  assistant  adjutant- 
general  ;  P.  H.  Ray,  Second  Lieutenant  Eighth  Infantry,  chief 
commissary  of  the  expedition ;  Captain  Edward  Baker,  As- 
sistant Quartermaster  United  States  Army,  chief  quartermas- 
ter; Assistant  Surgeon  J.  P.  Kimball,  chief  medical  officer; 
Lieutenant  James  H.  Jones,  acting  aid-de-camp.  The  total 
force  of  the  expedition  was  about  1900  men,  with  250 
was:ons. 

In  view  of  the  unexplored  nature  of  the  region  to  be  trav- 
ersed, the  Secretary  of  War,  with  his  customary  liberality, 
authorized  the  appointment  by  the  Engineer  Bureau  of  a 
certain  number  of  scientific  gentlemen  to  make  the  proper 
explorations  in  the  department  of  natural  history  during  the 
march ;  and  for  this  purpose  Mr.  J.  A.  Allen  was  commission- 
ed as  zoologist  and  naturalist  in  chief;  Mr.  C.  Bennett  as  as- 
sistant naturalist.  Dr.  L.  R.  Nettre  as  geologist  and  mineralo- 
gist, Mr.  Edward  Konopicky  as  artist,  and  Mr. Py  well  as  pho- 
tographer; the  reporter  of  the  New  York  TribuneyMr,  S.  J. 
Barrows,  serving  as  volunteer  botanist. 

The  expedition  left  Fort  Rice  by  land,  while  a  steamer  was 
sent  byway  of  the  Missouri  and  the  Yellowstone  to  the  mouth 
of  Powder  River,  as  a  relief. 

The  surveying  party  of  the  Railroad  was  composed  of 
General  Thomas  L.  Rosser,  chief  engineer ;  A.  O.  Eckelson, 
first  assistant :  Montgomery  Meigs,  chief  of  the  transit  party ; 
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H.  W.  Reed,  assistant ;  T.  Winston  and  H.  Stevens,  level  par- 
ty ;  topographer,  A.  O.  Donnah ;  assistant,  A.  L.  Berry. 

After  varying  experiences,  the  expedition  returned,  having 
accomplished^  in  a  measure^  its  object ;  and  a  detailed  account 
of  what  was  done  in  the  line  of  topography,  geography,  and 
of  protection  to  the  railroad,  has  been  published  by  the  Sec- 
retary of  War  in  his  annual  report. 

The  naturalists  of  the  expedition  have  also  returned  from 
the  field  with  rich  collections. 


BECSNT  EXPLORATIONS  IN  SFITZBEBGEN. 

Among  the  explorations  of  the  arctic  regions  during  the 
year  1873,  we  find  mention  in  Petermann's  Mittheilungen  of 
an  expedition  to  Spitzbergen,  in  July  and  August,  by  Dr. 
Richard  von  Drascbe.:  The  voyage  was  made  on  the  schooner 
Polar  Star^  Captain  Simousen,  of  twenty-one  tons'  burden,  and 
]>rovided  with  au.iix>n  sheathing  to  prevent  injury  from  the 
ice.  He.  left  TromeD  oq  the  30th  of  June,  and  on  the  9th  of 
July,  in  latitude  75°  2',  met  with  the  fii-st  drift-ice,  the  tem- 
perature being  33.d0°  Fahr.  On  the  10th  he  reached  the 
southern  point  of  West  Spit2;bei:gen,  and  there  became  beset, 
and  was  obliged  to  change  his  course.  He  finally  arrived  in 
Bell  Sound  on  the  16th  of  July.  Here  they  met  Professor 
Nordenskjold,  who  had  made  a  boat  expedition,  while  his 
vessel,  the  JPoUiem^  attempted  to  penetrate  to  the  north 


again. 


In  Magdalena  Bay  they  encountered  Captain  Johannesen, 
who  had  just  returned  from  Jan  Mayen's  Land,  and  reported 
an  unbroken  sheet  of  ice  frpm  Jan  Mayen  as  fsiv  as  Amster- 
dam Island.  They  landed  upon  Prince  Charges  Foreland  Isl- 
and, and  thence  made  a  boat  excursion  to  Amsterdam  Island. 
Along  the  whole  eastern  coast  of  Amsterdam  Island  they 
found  large  masses  of  erratic  blocks  of  granite,  syenite,  and 
primitive  slates,  which  do  not  occur  in  situ  in  Spitzbergen. 
Von  Drasche  concludes  that  the  interior  pf  West  Spitzbergen 
is  composed  of  rocks  of  Plutonic  and  primitive  slate  forma- 
tions, differing  from  those  on  the  coast.  On  the  14th  of  Au- 
js^ust  the  party  started  on  their  return,  to  Norway,  and  arrived 
at  Hammerfest  on  the  27th. 
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EFFECTS   OF  SEASONS   ON  THE  DISTBIBUTION   OF  ANIMALS 

AND  PLANTS. 

As  a  modeiii  illustration  of  what  may  have  prodaced  some 
of  tbe  earlier  changes  in  the  distribution  of  organic  forms,  an- 
imal and  vegetable^  Professor  Shaler  makes  a  communication 
to  The  American  Naturalist  upon  the  effects  of  extraordinary 
seasons  in  the  distribution  of  animals  and  plants*  Speaking 
of  the  winter  of  187l-'Sr2,  he  remarks  that  it  was  one  of  the 
driest  on  record  in  New  England,  the  rain-fall  not  only  being 
much  less  than  usual,  but  also  coming  in  such  a  fashion  as  to 
leave  the  ground  very  dry  during  the  winter*  The  snow-fall 
was  slight,  and  did  not  lie  well  upon  the  ground,  so  that  great 
portions  of  the  surface  were  quite  unprotected.  Under  these 
circumstances  the  long-continued  and  steady  cold  froze  the 
earth  to  a  great  depth,  the  freezing  extending  as  much  as  five 
feet  below  the  surface  in  some  places,  and  being  sufficient 
throtighout  the  whole  of  New  England  to  involve  the  roots 
of  the  vegetation  and  the  forests.  The  effects  observed  were 
in  all  probability  due  not  only  to  the  intensity  of  the  cold, 
but  to  ^  presumed  deficiency. of  sap  in  the  plants  in  connec- 
tion, with  the  low  temperature ;  the  roots  remaining  for  some 
time  in  contact  with  relatively  dry  earth,  as  the  frosts  left 
them^  causing  a  shock  too  great  for  their  vitality  to  withstand. 

The  tree  which  suffered  most  was  the  arbor-vitaa  (Thuja 
oceidentalis)^  more  than  half  of  these  having  died,  and  the 
rest  being  in  a  critical  condition.  The  red  cedar  was  likewise 
a  great  sufferer,  as  also  the  yellow  and  white  pines ;  indeed, 
all  the  conifersain  New  England  have  been  injured  to  a  greater 
or  less  degree.  The  greatest  damage  was  experienced  in 
sandy  soils. 

The.  only  change  in  anitoal  life  noticed  by  Professor  Shaler 
is  the  comparative  scarcity,  of  snakes,  which  he  considers  to 
"be  a  very  deeided.  feature.  .  An  interesting  point  in  this  con- 
nection is  the  question  as  to  what  would  have  been  the  effect 
of  carrying. the  actiqn  of  the  climate  a. little  farther;  since, 
small  as  the  destruction  of  forest  trees  is,  it  will  doubtless 
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add  seven  per  cent,  to  the  deciduous  trees  of  New  England, 
and  remove  an  equal  number  of  conifers.  The  latter  appear 
to  be  the  relics  of  an  old  time,  and  not  suited  to  a  successful 
wai-fare  with  the  younger  and  more  elastic  trees,  such  as  the 
oaks,  beeches,  etc.  If  the  shock  of  the  last  season  had  been 
sufficient  to  kill  off  the  whole  of  our  pines,  a  complete  change 
would  have  taken  place  in  our  forests,  the  vacant  places  be- 
ing occupied  by  deciduous  species.  This  would  affect  the 
character  of  the  undergrowth  very  materially,  as  well  as  that 
of  the  insect  life,  and,  consequently,  that  of  the  birds,  and 
mammals.  Furthermore,  the  climate  might  have  been  influ- 
enced in  some  measure,  for  a  pine  forest  retains  the  snow  bet- 
ter than  one  which  loses  its  leaves  in  winter,  and  thus  tends 
to  secure  a  more  equable  temperature  in  its  neighborhood. 

Thus,  according  to  the  author,  an  accidental  drouth  might 
bring  about  a  change  in  the  vital  conditions  on  the  surface 
of  the  land  as  great  as  those  which,  when  recorded  in  strata, 
we  accept  as  indicating  distinct  geological  formations. — ^5  2>, 
November^  1872, 673.  

THE   OLDEST  ZOOLOGICAL  MUSEUM  ll^i  AMERICA. 

It  may  not  be  generally  known  that  perhaps  the  oldest 
collection  of  specimens  of  natural  history  now  extant  in  the 
United  States  constitutes  a  portion  of  the  pi*esent  cabinet  of 
Princeton  College,  New  Jersey.  It  was  first  brought  togeth- 
er by  Monsieur  Delacoste,  a  French  collector  and  naturalist, 
who  flourished  in  New  York  at  the  beginning  of  the  present 
century,  and  who  published  in  1804  a  catalogue  of  his  curi- 
osities (chiefly  collected  in  Guiana),  filling  a  pamphlet  of 
about  ninety  pages. 

The  plan  of  Delacoste  for  keeping  up  his  museum  was  to 
secure  a  certain  number  of  annual  subscribers,  who  were  to 
constitute  a  society  for  the  promotion  of  the  science  of  natu- 
ral history.  The  enterprise  was  supported  by  names  then 
very  prominent  in  New  York,  such  as  De  Witt  Clinton,  Aar- 
on Burr,  Thomas  Cooper,  Dr.  David  Hosack,  Charles  Wilkes, 
Wright  Post,  and  other  parties.  The  collection  embraced 
about  260  species  of  birds,  63  of  quadrupeds  (which  included 
both  mammals  and  turtles),  over  50  of  fishes,  and  other  ob- 
jects in  proportion.  We  learn  that  this  collection  is  still 
preserved,  for  the  greater  part  in  good  condition,  at  Princeton. 
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The  establishment  of  the  Delacoste  collection  does  not  an- 
tedate that  of  Peale  in  Philadelphia;  but  that  long  since  dis- 
appeared, partly  by  the  scattering  of  the  material  collected, 
and  partly  from  its  destruction  by  iSre. 

CINCINNATI  ACCLIMATIZATION  SOCIETY, 

A  very  deserving  institution  has  recently  been  established 
in  Cincinnati,  under  the  title  of  the  Cincinnati  Acclimatization 
Society,  its  object  being  to  effect  the  introduction  of  such 
foreign  birds  as  are  worthy  of  note  for  their  song  or  their 
services  to  the  farmer  and  horticulturist.  The  society  an- 
nounces that  during  the  present  spring  it  expended  $5000  in 
introducing  fifteen  additional  species  of  birds,  and  that  it  has 
already  successfully  accomplished  the  acclimatization  of  the 
European  sky-lai^,  which  is  stated  to  be  now  a  prominent 
feature  of  the  summer  landscape  in  the  vicinity  of  Cincinnati. 
Among  the  species  which  it  is  proposed  to  introduce  is  the 
European  titmouse,  considered  abroad  as  one  of  the  most  suc- 
cessful foes  of  insects  injurious  to  vegetation. 

"  BEVISION   OP  THE   ECHINI,"  BY   ALSXANDEB  AGASSIZ. 

It  is  well  known  that  the  Museum  of  Comparative  Zoology, 
of  Cambridge,  in  addition  to  the  bulletin  of  its  proceedings, 
issues  a  series  of  ^'  Illustrated  Catalogues,"  in  small  folio  form. 
In  this  sevei'al  valuable  papers  have  already  appeared ;  but 
by  far  the  finest  and  most  important  is  one  just  out  of  press 
entitled  A  Hevmon  of  the  Echini^  by  Alexander  Agassiz. 
This  embraces  an  exhaustive  account  of  the  bibliography  of 
the  subject,  as  well  as  its  synonymy,  followed  by  detailed 
descriptionsr  of  the  genera  and  species,  both  as  regards  the 
externa)  form  and  intei*nal  anatomy.  It  is  illustrated  by  for- 
ty-nine plates,  of  which  seven  represent  the  geographical  dis- 
tribution of  the  various  groups  of^khini,  the  remainder  being 
devoted  to  representations  of  the  species.  A  very  important 
experiment  has  been  made  in  this  work  as  to  the  availability 
of  differ^it  miBthods  of  photographic  printing  for  natural- 
history  work,  and,  we  may  indeed  say,  with  complete  success. 
About  one  third  of  the  illustrations  of  species  are  crayon 
drawings  on  stone,  one  third  are  Albert-types,  prepared  under 
the  direction  of  Mr.  E.  Bierstadt,  of  New  York,  and  the  re- 
mainder are  Woodbm^y-types,  executed  by  Mr.  John  Carbutt, 
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of  Philadelphia.  Nothing  can  exceed  the  perfection  of  iinish 
and  detail  of  the  plates  prepared  by  both  these  methods,  and 
we  are  sure  the  work  will  mark  an  era  in  the  Instory  of  sci- 
entific publications.  The  expense  of  even  an  approximation 
to  the  accuracy  of  these  figures,  on  stone  or  metal,  would 
have  been  enormous. 

Mr.  Agassiz  has  embraced  the  occasion  of  a  recent  extended 
visit  to  Europe  to  examine  all  the  type  specimens  of  the  va- 
rious museums  in  that  country.  It  is,  however,  a  fact,  well 
illustrating  the  comparative  richness  of  the  Cambridge  Mu- 
seum, ^hat,  with  only  four  or  five  exceptions,  it  contains  every 
species  described  during  the  last  forty  years. 

OPENING  OP  THE  "aNDEBSON  SCHOOL  OF  NATURAL  HISTORY." 

At  noon  of  July  8, 1873,  Professor  Agassiz  formally  opened 
the  Anderson  School  of  Natural  History  on  Penikese  Island, 
thus  bringing  to  a  practical  beginning  the  gi-eat  idea  of  a 
summer  school  of  natural  science  as  first  suggested  by  Pro- 
fessor Shaler.  Our  readers  are  sufiSciently  familiar  with  the 
details  of  the  circumstances  which  led  to  the  establishment 
of  this  magnificent  educational  enterprise — first,  the  donation 
by  Mr.  John  Anderson,  of  New  York,  of  Penikese  Island, 
one  of  the  Elizabeth  group,v  situated  at  the  entrance  of  Buz- 
zard's Bay,  and  valued  at  $100,000 ;  then  his  endowment  of 
it  in  the  sum  of  $50,000  to  meet  the  current  expenses ;  and 
subsequently  the  presentation  to  the  professor  by  Mr.  Gal- 
loupe,  of  Swampscot,  of  a  yacht  worth  $20,000,  for  use  in 
deep-sea  dredgings  and  other  explorations  in  connection  with 
the  school. 

In  a  circular  Professor  Agassiz  gives  notice  to  the  public 
that  the  island  affords  no  accommodations  to  strangers,  and 
that  no  guests  can  be  received  excepting  those  who  have 
been  accepted  as  members  of  the  school.  The  limit  of  fifty 
has  long  since  been  made  up,  one  third  of  them  being  ladies, 
while  more  than  a  hundred  have  been  rejected  in  consequence 
of  the  limitation.  A  caterer  has  been  engaged,  who  will  pro- 
vide for  the  table,  and  keep  the  rooms  in  order.  There  is  to 
be  no  charge  whatever  for  tuition,  and  as  the  dormitories 
have  been  built  at  the  expense  of  the  fund,  no  rent  will  be 
charged  beyond  a  percentage  of  the  value  of  the  bedroom 
furniture.    The  board  is  to  be  charged  at  cost.    Should  any 
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persons  desire  to  make  collections  of  specimens  to  carry  away 
with  them,  cans  and  alcohol  will  be  furnished  at  cost  to  those 
who  are  not  already  provided. 

THE  BBIGHTON  AQUABIUM. 

The  Brighton  Aquarium,  under  the  management,  since  Mr. 
Lord's  death,  of  Mr.  W.  Saville  Kent,  late  of  the  British  Mu- 
seum, continues  to  be  highly  successful.  Among  the  most 
recent  additions  are  several  octopus  and  dogfish,  a  pair  of 
porpoises,  and  other  strange  inhabitants  of  the  deep ;  and  the 
number  of  visitors  is  great  beyond  expectation.  A  similar 
undertaking  has  been  proposed  on  the  east  coast,  at  Lowes- 
toft, in  Suffolk. 

THE  ZOOLOGICAL  GABBENS  OF  LONDON. 

A  few  months  ago  a  "  revised  list  of  the  vertebrated  ani- 
mals now  or  lately  living  in  the  gardens  of  the  Zoological 
Society  of  London"  was  published  by  Dr.  Sclater,  the  eminent 
secretary  of  the  society,  and  our  readers  may  be  interested 
to  learn  of  the  magnitude  of  the  collections  catalogued.  The 
list  fills  a  volume  of  over  400  pages,  embracing  nearly  498 
species  of  mammals  and  1044  of  birds,  many  of  the  rare  species 
being  represented  by  a  number  of  individuals.  In  addition 
there  were  also  numerous  cold-blood  vertebrated  animals,  the 
true  reptiles  amounting  to  181  species,  the  batrachians  to  35, 
and  the  fishes  to  68  species.  Among  the  more  intereating 
animals  were  93  diffei*ent  kinds  of  monkeys,  including  the 
chimpanzee,  orang,  and  four  species  of  gibbon,  the  aard-wolf 
(Froteles)  of  South  Africa,  the  panda  {^lurus  fulgena)  of 
Nepaul,  two  species  of  aard-vark,  or  ant-bear  ( Oryc<crojt>M«), 
and  39  species  of  mai*snpials.  Among  the  birds  are  61  species 
of  parrots,  79  species  of  pigeons,  124  gallinaceous  birds,  and 
79  species  of  ducks,  geese,  and  swans ;  and  more  especially 
attention  may  be  called  to  the  fact  that  in  the  gardens  there 
were  no  less  than  11  species  of  struthious  birds,  of  which 
three  were  rheas,  or  South  American  ostriches,  and  four  casso- 
waries. This  collection  is  without  a  peer  iany  where,  and  of 
course  in  this  country  there  is  no  collection  that  is  worthy 
to  be  mentioned  in  comparison.  But  as  the  gardens  realize 
a  very  large  income  to  the  society  ($100,000  in  1871),  it  is  to 
be  hoped  that  an  incentive  may  be  offered  to  establish  such 
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an  institution  in  the  United  States,  and  thereby  give  our  nat- 
uralists the  sarnie  facilities  for  scientific  investigation  as  are 
to  be  enjoyed  in  London. 

THE    GODBPFBOT  MUSEUM,  AT   HAMBUSa. 

A  work  entitled  JburncU  des  Museum  Godeffroy^  a  quarto, 
of  which  the  first  part  has  just  appeared,  is  intended  to  illus- 
trate the  discoveries  of  the  Brothers  Godeffroy,  of  Hamburg. 
These  gentlemen  have  undertaken  the  collection  of  objects 
of  natural  history  on  a  large  scale  for  commercial  purposes, 
and  have  already  secured  an  imihense  amount  of  material,  es- 
pecially from  the  islands  of  the  Pacific.  A  series  of  these  is 
preserved  in  the  Godeffroy  Museum,  and  duplicates  are  dis- 
posed of  on  reasonable  terms  to  public  museums.  The  col- 
lection is  under  the  direction  of  Dr.  J.  D.  E.  Schmeltz,  Jun., 
who  is  said  to  be  an  excellent  naturalist,  ^hd  capable  of 
managing  the  interest  of  what  promises  to  be  a  very  exten- 
sive establishment.  

NUTRiriON  OF  YIBBIOS. 

During  an  investigation  into  the  natural  history  of  vibrios, 
Grimm  has  been  enabled  to  discover  no  organ  for  ingestion 
of  alimentary  substances,  and  he  thinks  they  must  be  supplied 
with  nourishment  through  endosmose.  He  has  observed  num- 
bers of  them  about  certain  organic  substances,  part  of  which 
they  absorb,  including  any  coloring  matter,  which  appears  in 
the  interior  of  the  animal.  The  gelatinous  envelope  in  which 
they  are  often  found  inclosied  is  thought  to  be  not  a  foreign 
substance,  but  a  product  from  the  vibrios  themselves.  Grimm 
thinks  that  vibrios  have  the  power  of  voluntary  movement, 
and  that  they  possess  several  modes  of  progression. — 18^, 
February  2\^  1873,  561.       ^ 

gay's  HISTORY   OF  CHILL 

At  the  meeting  of  the  Academy  of  Sciences  of  Paris  for 
April  21,  Mr.  Claude  Gay  presented  the  thirtieth  and  con- 
cluding volume  of  his  great  work  upon  the  natural,  physical, 
and  political  histoiy  of  Chili.  As  long  ago  as  1828  Mr.  Gay 
left  Paris  for  South  America,  and  arrived  in  Chili  at  the  end 
of  1829,  by  way  of  Brazil  and  Buenos  Ayres,  with  the  inten^ 
tion  of  devoting  himself  to  the  study  of  the  botany  of  that 


G.  GENERAL  NATURAL  HISTORY  AND  ZOOLOGY,    269 

country,  which  at  that  time  was  very  little  known,  few  plants 
having  been  collected.  Encouraged  by  the  generous  support 
of  the  Chilian  government,  Mr.  Gay  undertook  to  prepare  a 
series  of  manuals — ^first  on  natural  history^  and  ultimately  on 
the  geography,  geology,  and  political  history  of  the  country. 
This  idea  was  steadily  kept  in  mind  by  him ;  and,  with  the  as- 
sistance of  specialiats  in.vai'ious  branches,  he  has  finally  com- 
pleted his  work  of  thiiity  stout  octavo  volumes  of  text,  with 
two  folios  of  illustrations,  embracing  333  plates.  The  work 
was  executed  in  Paris  under  his  dii*ection,  but  printed  in  the 
Spanish  language.-^6  B,  April  29, 1873,  985.      . 

MICBOSCOPIC  LIFE. 

Professor  Ehrenberg  has  lately  presented  to  the  Academy 
of  Sciences  of  Berlin  a  compendium  of  the  researches  in  which, 
he  has  been  engaged  for  many  years  past  in  reference  to  the 
microscopical  life  of  the  deep  seas,  the  first  report  having 
been  presented  in  1836  to  the  Academy,  and  supplemented, 
from  time  to  time  by  additional  communications.  He  ac- 
knowledges very,  thankfully  the  assistance  rendered  by  per- 
sons of  all  nations,  and  especially  in  reference  to  the  deposits 
of  California  and  elsewhere  in  North  America.  Some  of  the 
richest  material  at  his  command  was  taken  from  the  sea  at  a  * 
depth  of  20,000  feet.  The  total  number  of  distinct  species 
determined  by  him  in  his  various  investigations  amounts  to 
1435,  while  he  has  fragments  of  172  others,  not  accurately 
definable,  but  certainly  additional,  making  a  sum  of  1607 
species.  He  takes  the  occasion  to  contest  the  existence  of 
such  bodies  as  the  coccoliths,  Bathyhius^  EozQon  cmiadense, 
etc.  The  paper  concludes  with  a  description  of  299  new 
and  additional  species  of  infusoria  from  various  parts  of 
the  world. — JST.  Akad,  Wis.  Berlin  ;  Monatshericht^  April  25, 
1873,251.  

FOBHATION   OF  PIGMENTS   BY  BACTEBIA. 

A  thorough  study  of  the  bacteria  has  been  made  by  J. 
Schroeter,  anci  more  especially  of  the  conditions  affecting  the 
formation  of  different  pigments,  and  the  behavior  of  the  color- 
ing matter  of  these  with  reagents.  As  the  coloring  matters 
can  be  extracted  by  alcohol,  their  tinctures  were  employed 
fqr  testing  their  chemical  and  physical  properties.     The  obr 
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servation  of  Erdman,  that  they  differed  from  all  other  vege- 
table coloring  matter,  and  possessed  decided  similarity  to 
aniline  colors,  was  confiimed.  Besides  the  well-known  red 
(of  "reddened  bread"),  orange,  yellow,  green,  blue,  violet, 
and  brown  pigments  were  obtained  and  investigated;  and  it 
was  found  that  even  by  our  present  optical  aids  the  organ- 
isms concerned  in  the  foimation  of  different  pigments  could 
often  be  recognized  as  distinct,  and  that  peculiar  colors  can 
indeed  be  produced  by  several  distinguishable  organisms, 
and  that  these  pigments  deport  themsel vies  differently  toward 
established  reagents.  The  conclusion,  therefore,  does  not 
seem  unwarranted  that  each  decided  pigment  is  the  product 
of  a  specific  organism  ;  and,  since  the  operation  seems  decid- 
edly analogous  to  the  formation  of  alcohol  by  yeast  fungus, 
and  of  lactic  acid  by  other  bacteria,  it  might  be  termed  pig- 
ment fermentation.  The  formation  of  coloring  matter  by 
bacteria  is  not  more  remai*kable  than  that  by  higher  organ- 
isms, while  it  may  be  assumed  that. the  conditions  are  much 
less  complicated,  so  that  study  of  the  bacteria  may  in  time 
lead  to  some  insight  into  the  more  important  formation  of 
pigments  of  higher  organisms. — 19  (7,  February  1, 1873, 42. 

smith's  monograph  of  the  diatoms. 

The  April  number  of  The  Lens^  the  organ  of  the  State  Mi- 
croscopical Society  of  Illinois,  contains  the  first  part  of  a 
monograph  of  the  diatoms,  by  Professor  Hamilton  L.  Smith, 
of  Geneva,  who  has  long  been  engaged  in  investigations  of 
this  group  of  objects,  and  contemplates  the  publication  of  an 
elaborate  work,  to  which  the  papera  of  The  Lens  are  intro- 
ductory. The  present  memoir  is  accompanied  by  several 
plates,  illustrating  a  large  number  of  species,  among  them  a 
few  that  are  new  to  science. 


CABBOLIC   SOLUTION  FOB  ANATOMICAL  PBEPABATIONS. 

According  to  Bufaline,  an  application  of  camphor  and  car- 
bolic acid  furnishes  an  excellent  preservative  for  anatomical 
preparations.  The  mixture  of  the  two  ai*ticles  forms  an  oily 
and  compact  substance,  which  is  to  be  dissolved  in  a  sufiicient 
quantity  of  petroleum,  colored  with  cinnabar.  The  best  pro- 
portions are  seventy  parts  of  carbolic  acid  and  camphor  and 
200  of  petroleum.     The  subject  may  be  injected  with  this 
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liquid  or. immersed  in  it^  the  preparations  always  remaining 
soft  and  flexible  if  brought  into  tepid  water.  The  compound 
has  DO  action  whatever  upon  the  injecting  or  dissecting  appa- 
Atus. — 13  C,  August  1, 1873, 1030. 

PBESEBYATIOX  01?  FLESHY  FUNQL 

The  preparation  and  preservation  of  the  fleshy  fungi  have 
long  been  .difficult  problems  to  the  botanist,  various  ntethods 
being  adopted  toward  these  ends  with  more  or  less  success. 
They  will  keep  very  well,  of  coarse,  in  alcohol;  but  this  is  a 
troiibleBomeaiid  ezpensive  method,  and  only  suited  to  large 
museums.  In  consequence  of  their  juiciness,  and  possibly  of 
the  amount  of  nitrogen  which  they  contain,  they  are  very 
subject  to  decomposition,  and  are  attacked  with  great  readi- 
ness by  insects.  The  usual  method  of  preparing  them  is  to 
subject  them  to  poisonous  metallic  solutions,  but  even  this 
does  not  appear  to  be  sufficient. 

A  recently  devised  mode  of  treatment,  which  promises 
more  success  than  its  predecessors,  consists  in  coating  them 
with  a  thin  layer  of  collodion,  thus  investing  them  with  an 
exosmotic  membrane.  This  allows  the  moisture  to  exhale 
uniformly,  and  the  plant  to  dry  gradually,  the  shape,  color, 
and  texture  being  but  little  affected.  The  destructive  agency 
of  the  oxygen  of  the  air  is  also  excluded,  and  most  insects 
are  unable  to  penetrate  the  collodion  skin,  or  to  introduce 
their  eggs  or  larveB  beneath  it. — I  A^  xxrv.,  383. 

SXCBBTION  OP  CABBOXIC   ACID  FBOM  THE  6KIN. 

Careful  observations  have  been  made  by  Dr.  Aubert  in  ref- 
erence to  the  amount  of  carbonic  acid  excreted  by  the  skin 
in  man.  For  this  purpose  the  subject  was  placed  in  a  close 
box  accurately  adapted  to  the  neck,  and  having  tubes  con- 
nected with  it  for  the  entrance  and  exit  of  the  air,  the  tubes 
being,  of  course,  again  connected  with  apparatus  for  the  an- 
alysis of  the  air,  thus  containing  the  products  of  the  cutane- 
ous respiration.  The  general  result  arrived  at  was  that,  in 
the  course  of  twenty-four  houra,  the  maximum  amount  of  car- 
bonic acid  exhaled  was  about  97  grains,  and  the  minimum 
about  35^,  thus  making  a  mean  of  59.7  grains  of  carbonic 
acid  as  eliminated  from  the  whole  surface  of  the  body  below 
the  neck.    This,  of  course,  is  independent  of  the  quantity  ex- 
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haled  from  the  lungs.  Making  proper  allowance  for  the 
heady  in  addition,  the  entire  quantity  may  be  reckoned  at 
about  60  grains  per  diem.  During  the  same  time,  however, 
the  quantity  thrown  out  by  the  lungs  amounted  to  13,500 
grains ;  so  that  the  percentage  exhaled  by  the  skin  is  very 
trifling.  The  quantity  of  acid  eliminated  increased  with  the 
increase  of  the  temperature  to  which  the  subject  was  ex- 
posed.— 13  A^  January  1, 1873, 12, 

BESULT   OF   SUPPBESSING   EXCBETI0N8   OF  THE   SRIN. 

Experiments  have  been  tided  by  Socoloff  as  to  the  effect 
of  suppressing  the  excretions  of  the  skin,  by  shaving,  rabbits 
and  painting  the  skin  over  with  some  material  impervious  to 
the  passage  of  vapor.  It  was  found  that  this  always,  sooner 
or  later,  produced  fatal  results,  the  animals^a  few  hours  before 
death  exhibiting  intermittent  cramps  and  convulsions,  while 
the  temperature  in  the  rectum  fell  to  a  considerable  extent. 
Even  wrapping  the  animal  in  cotton  failed  to  produce  any 
material  increase  of  the  temperature  of  the  intestines  or  to 
delay  death.  The  inhalation  of  oxygen  was  equally  po we r-« 
less  in  preserving  life.  Ulcers,  arising  from  deep-seated  ex* 
travasations,  were  found  in  the  stomach.  Albumen  made 
its  appearance  in  the  urine  shortly  after  the  animal  had  been 
varnished.  Whatever  the  substance  used  for  coating  the 
animal^  whether  simply  a  gelatine,  gnm,  or  regular  varnish^ 
inflammation  of  the  kidneys  was  the  result,  sometimes  acr' 
companied  by  enlargement  of  the  cell  elements,  and  some- 
times by  their  fatty  degeneration. — 13  A^Mxreh  1, 1873,  93. 

EFFECT   OF   HEAT  ON  THE  TEMPEBATUBE   OF  ANIMALS. 

An  investigation  of  the  effect  of  a  high  temperature  upon 
animals  has  lately  been  published  by  Professor  Rosenthal,  of 
Erlangen.  As  thd  result,  he  found  that  if  riabbits.be. intro- 
duced into  inclosures  the  atmosphere  of  which  is  52°  to  90° 
Fahr.,  the  temperature  of  the  animal  under  treatment  does 
not  vary,  excepting  for  some  slight  transitory  oscillations 
between  79°  and  90°.  From  90°  to  97°,  the  temperature  of 
the  animal  rises  to  106°  or  107°,  and  then  is  stationary;  the 
animal  becomes  prostrated,  and  pants  for  breath,  with  its 
limbs  stretched  out  and  wide-spread,  the  pulsations  of  the 
heart  very  frequent,  and  the  cutaneous  vessels  much  dilated* 
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With  an  external  temperature  of  97°  to  104°,  the  temperature 
of  the  animal  rises  rapidly  to  112°  or  113°;  the  phenomena 
already  referred  to  are  more  decided,  the  pupil  of  the  eye  is 
dilated,  the  muscles  are  relaxed,  and  death  intervenes  in  a, 
very  short  time. 

On  removing  the  animal  in  season,  and  exposing  it  to  the 
ordinary  heat  of  the  apartment,  its  temperature  falls  to  97°  or 
helow,  and  remains  low  for  several  days.  When  it  has  come 
hack  to  its  average  temperature,  however,  the  experiment 
may  be  repeated  upon  the  animal,  which  will  be  found  to  re- 
sist these  agencies  much  better  than  before.  It  is  true  that 
it  loses  much  water,  but  in  dry  air,  as  well  as  in  that  satura- 
ted with  moisture,  the  animal  becomes  heated  much  less  than 
when  first  exposed  to  the  action  of  a  high  temperature.  At 
the  same  time,  however,  it  shows  signs  of  indisposition,  loses 
its  appetite,  and  becomes  sluggish,  producing  less  caloric  than 
in  a  state  of  health.-— 8  JS,  December  21, 1872, 592. 

INOCXJIiATING  HBALTHY  ANIMALS  WITH  TUBERCULOUS  MATTER, 

From  a  series  of  experiments  by  Ghauveau  upon  the  possi- 
bility of  transmitting  pulmonary  diseases  to  healthy  animals^ 
he  concludes  that  with  cows,  lambs,  horses,  etc.,  the  only 
thing  that  will  reprodnce  tuberculosis  is  the  granulation,  or 
the  cheesy  tuberculous  substance  firom  the  human  being  af- 
fected with  phthisis.  The  other  products  of  lung  decompo- 
sition only  develop  a  transitory  inflammation  of  the  spot  af- 
fected ;  but  when  the  tuberculous  products  themselves  are 
introduced,  the  point  of  contact  soon  exhibits  an  inflamed 
tissue,  and  still  later  there  is  a  generalization  of  the  tubercu- 
lous modules  in  the  lupgs  and  in  other  organs. — 8  B^  March 
15,1873,880.  

"sea-serpent"  in  the  bay   op  PANAMA. 

The  Panama  Star  and  Herald  of  Februai*y  16  contains  an 
account  of  a  marine  animal,  resembling  in  many  respects  the 
celebrated  "  sea-serpent"  of  the  Northern  Atlantic,  which  was 
seen  from  the  deck  of  the  steamer  GfttayaquU  a  few  days  be- 
fore, when  off  the  Pearl  Islands,  in  the  Bay  of  Panama.  Its 
head  was  like  that  of  a  sea-horse  {IRppocampits)^  and  its 
length,  estimated  from  the  undulations  of  its  body  as  they 
appeared  above  the  water,  was  about  twenty-five  feet.    A 

M2 
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large  sting-ray  fish  was  seen  in  its  company.  The  Guayaquil 
is  a  vessel  belonging  to  the  Pacific  Steam  Navigation  Com- 
pany, plying  between  Guayaquil  and  Panama. — Panama  Star 
and  Herald^  February  16, 1873. 

EFFECT   OF   VIOLET  LIGHT  ON  SILK-WOJE^S. 

It  was  noticed  by  Professor  Guarinoni  that  while  50  per 
cent,  of  the  silk-worms  exposed  to  white  light  died  of  dis- 
ease, scarcely  10  per  cent,  of  those  exposed  to  violet  light 
died,  although  all  other  conditions  were  the  same.  He  in- 
tends prosecuting  experiments  in  the  coming  year  to  deter- 
mine whether  this  is  simply  accidental. — 28  CyOctober^  1872, 
207.  

SCOPE   OF  THE   BRITISH  ANTHB0P0L06ICAL  INSTITUTE. 

As  an  illustration  of  wh^t  is  meant  by  anthropology,  in  its 
widest  sense,  we  give  the  classification  of  the  subject  as 
adopted  by  the  Anthropological  Institute  of  Great  Britain 
and  Ireland.  Subjects  coming  under  the  following  heads  are 
considered  as  proper  for  the  inquiry  of  the  society :  1,  The 
physical  history  of  man  and  the  human  race.  2.  Psychology. 
3.  Comparative  philology.  4.  Priscan  archaeology :  a.  Pre- 
historic ;  b.  Protohistoric.  6.  Descriptive  ethnography,  com- 
prising the  reports  of  travelers  and  explorers  on  the  physical 
characters,  derivation  and  relation,  mapners,  customs,  relig- 
ion, language,  etc.,  of  various  races  and  nations.  6.  Compar- 
ative ethnography.  7.  The  relations  between  civilized  man 
and  aboriginal  savage  peoples.  In  this  programme  it  will  be 
seen  that  any  subject  properly  coming  under  the  cognizance 
of  the  anthropologist  may  find  a  place. — 12  AyJFhbriiary  20, 
1873,310.  

ASSYRIAN  TRADITION   OF  THE   DELUGE. 

Much  interest  has  been  excited  in  England  by  a  record  of 
the  deluge,  which  Mr.  G.  Smith,  of  the  British  Museum,  has 
lately  deciphered  from  the  Assyrian  mounds.  The  cuneiform 
characters  recently  found,  and  translated  by  him,  give  a  long 
and  full  account  of  the  deluge.  The  record  contains  a  vei^ 
sion  or  tradition  of  this  event  which  existed  in  the  early 
Chaldean  period  of  the  city  of  Erech  (one  of  the  cities  of 
Nimrod),  now  represented  by  the  ruins  of  Warka.     In  this 
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newly  discovered  inscription  the  account  of  the  deluge  is  put, 
as  a  narrative,  in  the  mouth  of  Xisuthurus,  or  Noah.  He  re- 
lates the  wickedness  of  the  world,  the  command  to  build  the 
ark,  its  building,  the  filling  of  it,  the  deluge,  the  resting  of 
the  ark  on  a  mountain,  the  sending  out  of  birds,  and  other 
matters. 

The  narrative  has  a  closer  resemblance  to  the  account 
transmitted  by  the  Greeks  from  Berosus,  the  Chaldean  histo- 
rian, than  to  the  Biblical  history ;  but  it  does  not  differ  ma- 
terially from  either,  the  principal  differences  being  as  to  the 
duration  of  the  deluge,  the  name  of  the  mountain  on  which 
the  ark  rested,  the  sending  out  of  the  birds,  etc.  The  cunei- 
form account  is  much  longer  and  fuller  than  that  of  Berosus, 
and  has  several  details  omitted  both  by  the  Bible  and  the 
Chaldean  historian. 

This  inscription  opens  up  many  questions  of  which  we 
knew  nothing  previously,  and  it  is  connected  with  a  number 
of  the  details  of  Chaldean  history,  which  will  be  both  inter- 
esting and  impoi*tant.  This  is  the*  first  time  any  inscription 
has  been  found  with  an  account  of  an  event  mentioned  in 
Genesis. — 3  -4^  November  23, 1872, 448. 


OBIGIN   OF  THJB  MAORIS. 

According  to  Mr.  Thomson,  the  Maoris  (or  the  aboriginal 
population  of  New  Zealand)  were  derived  from  Southern  In- 
dia, at  a  time  when  the  peninsula  as  well  as  the  Indian  Archi- 
pelago was  peopled  by  negroes.  In  his  opinion,  a  stream 
of  emigration  extended  from  the  peninsula  in  both  an  east- 
ern and  western  direction.  Its  movement  eastward  can  be 
traced  readily  as  far  as  the  Moluccas,  the  race  being  modi- 
fied in  color,  but  not  in  language,  by  the  incursions  of  the 
Mangians  and  Anamese.  With  the  Moluccas  as  a  basis,  a 
stream  of  the  mixed  races  fiowed  eastward  from  island  to  isl- 
and over  Polynesia,  one  branch  finding  its  way  to  New  Zea- 
land by  the  way  of  Tongataboo.— 18  A,  Nov.  1, 1872, 413. 

ANTIQUITIEa   OF  THB   SCYTHIA   OP   HERODOTUS. 

The  Imperial  Archssological  Commission  of  St.  Petersburg 
has  lately  published  a  second  livraison  of  its  magnificent 
work  upon  the  antiquities  of  the  Scy  thia  of  Herodotus.  This 
embraces  a  large  number  of  figures  pf  prehistorio  instrq* 
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rnents  obtained  in  the  mounds  and  other  localities  in  the 
steppes  of  the  Black  Sea. 

RESULTS   OF  THE   BRUSSELS   ARCH^OLOGICAL  CONVENTION. 

According  to  Quatrefages,  the  principal  scientific  result  of 
the  recent  national  congress  of  archaeologists  and  anthropol- 
ogists, held  at  Brussels  during  the  past  summer,  was  the  de- 
termination of  the  existence  of  a  population  in  Belgium  dur- 
ing the  quaternary  period,  and  of  the  extent  of  its  culture 
and  mode  of  life,  proving,  also,  the  existence  of  a  trade  with 
foreign  countries ;  and,  likewise,  that  among  the  people  of  the 
present  day  there  are  elements  handed  down  from  the  oldest 
times,  even  from  the  most  ancient  stone  period. — 30  (7,  De* 
C€m66r,  1872, 94.  . 

PRESERVATION   OP  BRITISH  PREHISTORIC  MONUMENTS. 

An  important  movement  has  just  been  made  in  Great  Brit- 
ain, looking  toward  the  assumption,  on  the  part  of  the  gov- 
ernment, of  the  care  of  the  numerous  monuments  of  prehis- 
toric times  found  in  different  pai*t8  of  the  British  Islands,  and 
variously  known  as  cromlechs,  dolmens,  earth-works,  mounds, 
cairns,  etc.  Some  of  these  (Stonehenge,  for  instance)  are  cel- 
ebrated the  w^orld  over  on  account  of  their  magnitude  and 
general  interest,  while  numerous  others  of  greater  or  less  im- 
portance have  a  local  history  and  consideration.  It  has  been 
a  source  of  much  regret  that  these  objects  have  been  disapr 
pearing  with  great  rapidity,  the  stone  being  broken  up  for 
building  purposes,  and  the  earth-works  razed  by  the  opera- 
tions of  the  farmer  and  otherwise. 

As  the  only  means  of  preventing  these  injuries,  Sir  John 
Lubbock  has  introduced  a  bill  into  the  present  Parliament, 
with  a  fair  prospect  of  its  becoming  a  law.  It  is  proposed  to 
place  the  monuments  referred  to  in  charge  of  a  body  of  Com- 
missioners, who  are,  for  the  principal  part,  high  public  func- 
tionaries, and  three  of  them  to  be  named  by  the  Crown. 
They  are  to  have  charge  of  certain  monuments  specified,  but 
with  the  provision  that  others  not  indicated  may,  with  the 
permission  of  the  Treasury,  be  brought  under  their  control. 
When  that  has  been  done,  any  injury  or  damage  to  the  mon- 
uments will  be  treated  as  malicious  injury,  and  become  penal, 
unless. the  written  permission  of  the  Commissioners  has  been 
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obtained,  or  they  have  declined  to  purchase  either  the  mon- 
nment  itself  or  a  power  to  restrain  the  owner  or  occnpier  of 
it  from  injaring  it  daring  a  cei*tain  period  of  yeara. 

The  Commissioners  are  empowered  to  purchase  the  free^ 
hold  or  other  estate  in  any  monument,  and  rights  of  way  for 
the  public  to  it,  as  well  as  to  exercise  the  power  of  restraint 
from  injury.  The  amount  of  compensation  to  be  awarded, 
under  either  head,  is  to  be  determined  under  an  existing  act 
of  Parliament,  but  the  money  for  the  same  must  be  appropri- 
ated directly  from  the  TiNsasttry. 

When  will  any  such  steps  be  taken  by  the  general  govei*n- 
ment  of  the  United  States  for  the  preservation  of  the  many 
ancient  mounds,  earth-works,  and  other  prehistoric  antiqui* 
ties  of  the  United  States?— 12  A^  Mbruary  20, 1873, 297. 

PRSHISTOBIC  REMAINS  IN  ICELAND. 

Dr.  Robert,  of  Paris,  calls  attention  to  the  fact  of  the  exist- 
ence in  Iceland  of  chipped  flint  in  considerable  variety,  and 
of  prehistoric  age,  or  decidedly  anterior  to  the  discovery  of 
the  island  in  861  by  the  pirate  Nadodd. — 3  B,  May  8, 1873, 
66.  

PBEHISTOBIG  SACRIFICIAL  MOUND  IN  AUSTRIA. 

Professor  Woldrich  gives  an  account  of  the  discovery  of  a 
sacrificial  mound  in  the  vicinity  of  Pulkau,  in  Lower  Au&tria, 
in  which  he  succeeded  in  finding  a  great  number  of  remains 
of  animals  that,  in  his  opinion,  had  been  sacrificed  in  some 
religious  rites,  possibly  in  connection  with  human  victims, 
some  remains  of  which  were  also  discovered.  Numerous  im- 
plements were  met  with,  some  of  them  of  stone,  some  of 
bronze,  and  others  of  bone  and  horn;  pottery  also  was  found, 
some  of  which  was  very  tastefully  ornamented.  The  prin- 
cipal animals  observed  were  the  peat  dog,  the  peat  ox  (Bob 
hrachyceroa^  var.),  and  a  larger  species  {B,  pnmigeniuB) ;  the 
goat,  sheep,  fallow  deer,  and  stag. 

The  occuiTence  of  the  fallow  deer  among  these  remains  is 
considered  of  great  interest,  as  substantiating  the  assertion 
of  Jeitteles  that  this  animal  was  originally  a  native  of  Eu- 
rope, and  not,  as  generally  supposed,  introduced  from  an  ad- 
joining continent.  Specimens  of  the  pig,  of  the  horse,  and 
of  various  birds  were  also  found,  but  the  latter  were  not  dis- 
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tingaishable.  The  conclusion  reached  by  Professor  Wol* 
drich  was  that  the  whole  belonged  to  the  bronze  period,  and 
that  the  epoch  was  one  when  stone  implements  were  still 
used  in  connection  with  bronze. — 31  C^  January^  1873, 1. 

Ain?iQurrY  of  man  in  bsitain. 

Mr.Geikie,  director  of  the  Geological  Survey  of  Ireland,  in 
a  lecture  recently  delivered  upon  the  antiquity  of  man  in 
Britain,  calls  attention  to  the  differences  between  the  paleo- 
lithic and  neolithic  stone  periods  of  that  country,  marked  by 
the  occurrence  of  rude  stone  implements  in  the  former,  and 
polished  ones  in  the  latter.  He  estiikiates  a  wide  interval  of 
time  between  these  two  periods,  the  paleolithic  being  charac-> 
terized  by  the  occurrence  of  the  implements  referred  to  in 
caves  and  in  river  gravels,  associated  with  the  remains  of  an- 
imals which  are  now  either  extinct  or  which  have  retreated 
far  to  the  north,  and  are  only  to  be  found  in  an  arctic  cli- 
mate— the  former  including  the  cave  bear,  the  Irish  deer,  sev* 
ei*al  species  of  rhinoceros,  elephant,  etc. ;  the  latter  the  rein-* 
deer,  the  glutton,  and  the  musk-ox. 

He  concludes  that  paleolithic  man  must  have  entered  on 
the  stage  ages  before  the  valleys  of  the  south  of  England 
were  hollowed  out  to  their  present  depth ;  that  during  his 
long  occupation  the  rivers  succeeded  in  cutting  out  these  val- 
leys, and  that  not  until  after  this  was  effected  did  paleolithic 
man  disappear  and  ileolithic  man  take  his  place,  no  neolithic 
remains!  occurring  in  the  ancient  river  gravels. 
,  Mr.  Geikie  then  inquires  into  the  nature  of  this  break,  and 
the  causes  which  produced  the  simultaneous  disappearance 
of  paleolithic  man  and  the  old  pachyderms,  and  th^  subse* 
quent  introduction  of  neolithic  man  and  the  animals  of  an  al- 
most totally,  different  form.  This  he  explains  by  the  inter- 
vention of  the  glacial  epoch,  and  concludes  that  during  the 
paleolithic  period  man  experienced  two  kinds  of  climate,  one 
almost  arctic,  the  other  mild  and  genial,  the  two  represent- 
ed by  the  preglacial  and  interglacial  periods. 

After  the  unknown  period  of  time  in  which  the  last  gla- 
cial changes  were  conipleted  and  the  surface  of  the  land  was 
again  exposed,  neolithic  man  made  his  appearance.  Mr.  CroU 
estimates  the  commencement  of  the  glacial  epoch  as  being  at 
least  240,000  years  ago,  and  the  period  itself  as  lasting  for 
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1600  centuries.    If  man  be  of  preglacial  age,  his  antiquity  in 
Britain  is  therefore  fully  200,000  years. 

While  Great  Bntain  was  still  joined  to  the  Continent,  neo- 
lithic man  and  his  associated  animals  made  their  appearance 
(the  wintere  being  severe  enough  to  freeze  over  the  rivers  in 
the  south  of  England),  coming  in  from  the  east  and  south,  or 
from  regions  whence  they  had  been  previously  displaced  by 
these  climatological  changes.  However  the  intervals  indi- 
cated may^  have  been  bridged  over  for  them  elsewhere,  Mr. 
Geikie  is  quite  satisfied  that  they  were  entirely  absent  from 
Great  Britain  for  a  very  long  period  of  yeare. — 18  AyFebru- 
ary  14, 1873, 623.  

AIXEGED   OOCITBBENOE    OF  MAN   IN  THE   MIOCENE   OF 

TURKEY. 

Sir  John  Lubbock  announces  the  discovery,  by  Mr.  Frank 
Calvert,  near  the  Dardanelles,  of  what  he  considers  to  be 
conclusive  evidences  of  the  existence  of  man  during  the  mio- 
cene  period.  Among  these  is  a  fragment  of  a  bone,  belong- 
ing probably  to  the  Dinotherium^  or  the  mastodon,  on  the 
convex  ^e  of  which  is  engraved  a  representation  of  a  horned 
quadruped,  "with  arched  neck,  lozenge -shaped  chest,  long 
body,  straight  fore-legs,  and  broad  feet."  There  are  also,  ac- 
cording to  Mr.  Calvert,  traces  of  seven  or  eight  other  figures, 
which,  however,  are  nearly  obliterated.  He  also  found  in 
the  eame  stratum  a  flint-flake  and  several  bones  bi-oken  as  if 
for  the  extraction  of  marrow.  If  this  discovery  be  genuine  (it 
yet  is  far  from  being  credible),  it  would  appear  to  prove  not 
only  that  man  existed  in  the  miocene  period,. but  that  he  had 
already  made  at  least  some  progress  in  art. — 12  Ay  March  27» 
1873,401. 

ANTIQUITY   OF  MAN  IN  CORSICA. 

The  existence  of  osseous  breccia  in  the  vicinity  of  Bastia, 
in  Corsica,  has  been  long  known  to  naturalists,  and  a  point 
of  special  interest  among  these  remains  was  a  species  of  JLor 
gomysy  a  small  tailless  animal  allied  to  the  hares,  certain  spe^ 
cies  of  which  are  found  at  the  present  time  in  the  alpiiie  and 
sub-alpine  regions  of  Europe  and  America.  Quite  recently, 
however,  the  interest  in  their  occurrence  has  been  increased 
by  the  determination  that,  among  other  bones  in  these  de- 
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posits,  were  those  of  man,  several  well-marked  remains  hav- 
ing been  brought  to  light.'  It  is  very  well  known  that  it  is 
many  yeara  since  the. climate  of  Corsica  was  fitted  for  such 
animals  as  the  Lagomys^  and  we  may  infer  that  it  and  its 
associates  bdonged  to  the  earlier  period  of  European  prehis- 
tory, when  semi-arctic  conditions  prevailed  in  southern  lati- 
tudes.—6  B^  February  10, 1873, 379. 

THB   DILUVIAL  SKULL  OF  NAGY   KAP,  IN  HUNGARY. 

To  the  very  small  list  of  authenticated  crania  of  great  an- 
tiquity, now  best  represented  by  the  Engis  skull  and  the 
Neanderthal  skull  in  Europe,  the  Calaveras  County  skull, 
and  that  from  the  "  drift  "  of  Illinois,  deposited  by  the  Smith- 
sonian Institution  in  the  Army  Medical  Museum  at  Washing- 
ton, is  to  be  added  one  recently  discovered  in  the  loess  of 
Nagy  Kap,  in  Hungary.  This  is  announced  by.Luschan  to 
the  Anthropological  Society  of  Vienna,  and  described  in  its 
Mittheilungerh,  The  genuineness  of  the  "  find ''  is  considered 
as  quite  beyond  question,  the  most  accurate  investigation 
furnishing  no  reason  to  believe  that  it  was  not  deposited  si- 
multaneously with  the  loess.  A  flood  excavated  a  cutting 
through  this  formation  to  the  depth  of  eight  or  ten  feet,  and 
at  six  feet  from  the  surface  the  bones  forming  the  subject  of 
the  announcement  were  revealed.  The  skull  is  purely  brach- 
ycephalic,  differing  in  this  respect  from  the  other  diluvial 
European  crania,  which  are  dolichocephalic.  The  cubical  ca- 
])acity  of  the  skull  could  not  be  determined,  in  consequence 
of  its  being  filled  with  earth;  but,  as  far  as  an  examination 
was  practicable,  seemed  to  be  about  the  average  of  that  of 
men  of  the  present  day.  There  appeared  to  be  nothing  pe- 
culiar in  the  form  of  the  frontal  sinus,  which  constitutes  so 
strong  and  marked  a  feature  of  the  Neanderthal  and  Illinois 
crania  just  referred  to. — 31  C^  November  30, 1872, 301, 

FUETHEB  DISCOVERIES  AT  MENTONE. 

• 

Mr.  E.  Riviere  announces  the  discovery  of  another  human 
skeleton  in  the  sixth  cavern  of  Baousse-Rouss^,  in  the  region 
in  which  the  discovery  of  a  human  skeleton  and  of  numerous 
prehistoric  remains  attracted  so  much  attention  last  summer. 
The  examinations  which  had  been  previously  made  in  these 
proved  to  have  been  but  cursory,  and  a  more  thorough  inves- 
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tigation  has  recently  brought  to  light  the  skeleton  refeiTed 
to.  It  is  by  no  means  as  complete  as  the  one  found  by  him 
in  one  of  the  other  caverns,  but  has  some  interesting  pecul- 
iarities. The  dimeii^ons  were  those  of  a  man  of  large  size, 
supposed  to  be  nearly  six  feet  and  a  half  in  height,  a  charac- 
teristic which  is  shared  by  the  other  specimen.  Like  this,  it 
showed,  that  tlie  primitive  people  inhabiting  these  caverns 
were  in  the  habit  of  burying  their  dead  upon  a  hearth,  orna- 
mented with  trinkets,  and  accompanied  by  their  weapons. 
The  ashes  and  earth  of  the  hearth  were  filled  with  fragments 
of  bones,  the  remains  of  repasts— either  those  of  every-day 
life  or  funeral  fejets.--6.  B,  April  21, 1878, 1027. 

I 

GEOLOGICAL  AGE   OF  THE  MOA. 

Dr.  Haast,  in  discussing  the  subject  of  the  moas  {Dinomis) 
and.moa  huntera  of  New  Zealand,  advances  the  opinion  that 
the  various  species  of  moa  began  to  appear  in  New  Zealand 
in  the.post-pUocene  period,  and  that  they  have  been  extinct 
for  so  long  a  time  that  no  trustwoi*thy  traditions  have  been 
handed  down  to  the  present  day  concerning  them.  He  thinks 
also  that  a  reLce  of  AutocthoneSy  probably  of  Polynesian  ori- 
gin, was  contemporaneous  with  the  moa,  by! whom  it  was 
hunted  and  exterminated.  A  i^ecies  of  wild  dog  existed  at 
the  same  time^  which  was  likewise  killed  out  by  the  moa 
hunters.  These  people,  he  thinks,  were  h>w  in  civilization, 
only  using  rudely  chipped  stone  implements.  The  Maoris, 
their  descendants,  on  the  other  hand,  had,  when  the  earliest 
Europeans  arrived  in  New  Zealand,  attained  the  art  of  manu- 
factunng  finely  polished  stone  implements  and  weapons.  He 
believes  there  is  satisfactory  evidence  that  the  moa  hunters 
were, not  cannibals,  and  that  they  cooked  their  food.  They 
must  have  had  access  to  the  northern  islands,  where  they 
procured  obsidian,  and  likewise  must  have  traveled  far  into 
the  interior  of  the  island  to  obtain  the  flint  of  which  their 
stone  implements  were  made.  Many  of  these  early  imple- 
ments were  of  nephrite  and  greenstone. — 13  A^  November  Ij 
1872,414.  

Fi^iEHISTOBIC   CANNIBALISM  IN   FLORIDA. 

Professor  Wyman  has  concluded,  as  the  result  of  explora- 
tions among  the  shell  mounds  of  Florida  during  the.  past 
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winter,  that  the  aborigines  by  whom  they  were  constructed 
must  have  been  decided  cannibals,  as  in  eight  different  in- 
stances he  has  found  considerable  quantities  of  human  bones 
in  the  shell  heaps^  the  bones  themselves  being  broken. up  and 
split,  just  as  in  the  case  of  the  bones  of  other  animals.  This, 
he  is  satisfied,,  was  not  the  result  of  burial,  but  was  done  for 
the  purpose  of  obtaining  the  marrow,  probably  after  the  flesh 
had  been  devoured.  

WOBKING  OF  MICA  MINES  IN  NORTH  CABOXJNA  IN  PRE- 

HISTORIC  TIMES. 

Among  the  rarer  and  more  interesting  remains  found  in 
the  mounds  of  the  West  are  plates  of  mica  cut  into  different 
shapes,  and  evidently  preserved  as  objects  of  ^reat  rarity  and 
value ;  and,  in  the  absence  .of  this  mineral  in  the  Mississippi 
Valley,  the  question  has  frequently  arisen  whence  the  mate- 
rial could  have  been  derived. 

A  recent  communication  from  Professor  W.  G.  KeiT,  the 
State  Geologist  of  North  Carolina,  tends  to  throw  some  light 
on  this  subject,  and  to  open  an  interesting  chapter  in  regard 
to  the  American  prehistoric  man.  The  use  of  mica  in  the 
arts,  it  is  well  known,  has  been  increasing  very  rapidly  for 
the  last  few  years,  and  the  old  localities  have  become  in  a 
measui*e  exhausted.  This  has  made  it  necessary  to  search 
out  new  deposits  of  the  mineral,  and  it  is  in  North  Carolina 
that  the  finest  and  largest  plates  of  this  substance  have  been 
met  with.  The  work  of  collecting  mica  is  carried  on  upon 
the  largest  scale  in  the  high  and  rugged  region  between  the 
Black  Mountain,  the  Roanoke,  and  the  head  waters  of  the 
Nolachucky,  principally  in  Mitchell  County,  North  Carolina. 

The  region  in  question  has  long  been  known  for  the  exist- 
ence of  nunaerous  open  works  and  tunnels,  which,  at  first 
sight,  were  supposed  to  have  been  made  in  the  search  for  sil- 
ver or  other  valuable  metal.  Professor  Kerr,  in  his  capacity 
of  State  Geologist,  was  led  to  investigate  this  question,  and 
very  soon  found,  in  every  instance,  that  the  excavations  i*e- 
ferred  to  were  much  older  than  the  earliest  discovery  of  the 
country  by  the  Spaniards,  and  that  in  all  cases  they  were 
found  in  ledges  of  coaree  granite,  which  contained  nothing 
but  large  patches  of  mica.  So  uniformly  was  this  the  case 
that,  after  a  while,  the  search  for  mica  mines  was  mainly  con- 
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fined  to  the  hnnt  after  these  prehistoric  excavations,  which, 
whenever  cleared  oat  and  carefully  examined,  always  revealed 
the  mineral  in  question.  This  result  was  so  constantly  met 
with  that  Professor  Kerr  has  been  satisfied  for  some  time 
that  in  these  mines  we  have  the  work  of  the  contemporaries 
pf  the  mound-builders,  and  the  localities  whence  they  derived 
the  mica.  What  use  they  made  of  it  we  can  not  say ;  but  it 
is  suggested  that  it  may  have  served  the  purpose  of  mirrors, 
or  possibly  have  been  used  as  windows,  as  well  as  for  orna- 
ment. 

According  to  Professor  Kerr,  the  number  and  size  of  these 
mines  is  remarkable,  some  of  the  open  cuts  being  more  than 
a  hundred  feet  in  diameter  and  twenty  or  thirty  in  depth, 
even  after  the  caving  in  and  filling  up  of  centuries  of  weath- 
ering. The  tunnels  often  extend  inward  several  yards,  but 
are  said  to  be  too  small  for  a  man  of  ordinary  size  to  work  in. 
These  show  distinct  marks  of  the  tool  in  the  granitic  wall,  as 
if  made  by  a  chisel-shaped  instrument  about  an  inch  broad. 
Numerous  plates  of  mica  are  found  in  these  tunnels  and  ex- 
cavations, some  of  them  trimmed  to  particular  shapes ;  but 
nothing  in  the  way  of  implements  has  been  hitherto  detected, 
with  the  exception  of  one  small  piece  of  wood,  about  an  inch 
thick  and  two  inches  wide,  and  more  than  a  foot  in  length, 
having  a  slight  depression  near  one  end,  as  if  for  the  carrying 
of  a  light. 

These  ancient  works  are  known  among  the  people  as  '^  sink 
holes  "  and  "  caves,"  and  in  them  are  frequently  found  blocks 
of  mica  weighing  500  to  1000  pounds,  having  plates  three  feet 
in  diameter.  Many  curious  minerals  are  often  found  asso- 
ciated with  the  mica  in  the  feldspar  matrix,  the  most  abun- 
dant and  conspicuous  being  beryls,  some  of  which  have  been 
found  weighing  twenty  pounds. 

These  facts,  as  already  stated,  open  up  a  new  chapter  in 
the  history  of  our  aborigines,  illustrating  the  character  of  the 
commerce  carried  on  at  a  very  remote  period,  and  showing 
the  magnitude  of  the  operations,  and  the  extended  period  of 
time  over  which  they  must  have  been  prosecuted,  to  enable 
a  people  furnished  with  nothing  better  than  wooden  and 
stone  tools  to  produce  excavations  of  so  great  magnitude. 
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THE   BABY   HIPPOPOTAMUS,  IN  LONDON. 

The  infant  hippopotamus,  bora  at  the  Regent^s  Park  Zoo^ 
logical  Gardens,  London,  on  November  5,  1872,  was,  at  the 
date  of  the  last  accounts,  alive  and  flourishing.  The  Zoology 
ical  Society  has  awarded  its  silver  medal  to  Mr.  A.  D.  Bartlett, 
the  superintendent  of  the  Gardens,  in  recognition  of  his  skill 
in  rearing  it.  A  young  rhinoceros  (i2.  sumatrensis)  was  also 
bom  recently  on  board  a  vessel  in  the  Yictoria  Docks,  Lon* 
don ;  but  it  has  since  died. 

THE   PIGMY  HIPPOPOTAMUS  OF  UBEBIA. 

Among  the  rarest  of  large  animals  known  to  naturalists 
may  be  mentioned  the  pigmy  hippopotamus  of  the  river  St. 
Paul,  in  Liberia,  described  as  JET.  liberiehsis  by  Dr.  Morton, 
of  Philadelphia,  many  years  ago.  This  weighs  only  from  400 
to  700  pounds,  instead  of  the  2000  or  more  of  the  common 
hippopotamus.  It  is  quite  abundant  in  the  river  St.  Paulj 
and  sometimes  strays  two  or  three  miles  from  the  water, 
when  it  is  readily  killed  by  the  natives.  Like  the  other  hip- 
popotamus, it  is  dangerous  when  irritated,  but  does  not  at* 
tempt  to  attack  the  Africans  in  their  canoes. 

This  animal,  although  described  many  yeare  ago,  is  still 
very  little  known,  and  we  believe  has  never  reached  Europe 
alive  until  quite  recently,  when  a  young  one,  caught  in  the 
Great  Scarcies  River,  in  Africa,  was  landed  at  Liverpool 
about  the  middle  of  March,  but  died  shortly  after  its  trans- 
fer to  the  Zoological  Museum  of  Dublin.  Although  several 
months  old,  it  weighed  but  twenty-three  pounds,  and  meas- 
ured only  two  feet  in  length,  while  the  young  hippopotamus 
born  in  London  weighed  at  bii-th  ninety-three  pounds,  with 
a  length  of  four  feet  two  inches.  It  is  said  that  the  abun- 
dance of  hippopotamuses  in  the  coast  rivers  in  the  neighbor- 
hood of  Zanzibar  renders  navigation  in  small  boats  quite  uut 
safe,'  as  the  animals  show  an  uncomfortable  tendency  to  rise 
under  the  vessels  and  crush  them  with  their  tusks. — 2Aj 
March  U,  1813,181.  

THE  FALLOW  DB£B  INDIG^ENOUS  IN  EUBOPE. 

According  to  Professor  Jeitteles,  the  fallow  deer  of  Europe 
is  not,  as  generally  supposed,  a  recent  importation  from 


G.  GENERAL  NATURAL  HISTORY  AND  ZOOLOGY     286 

Africa,  but  was  widely  distributed  all  over  Europe  dttring 
the  diluvial  period,  and  in  still  later  times.  Subfossil  remains 
of  this  species  have  been  found  in  the  neighborhood  of  Rome, 
in  Southern  Russia,  Upper  Austria,  Badeu,  Abbeville,  and 
OlmQtz.  The  same  writer  divides  the  wild  dogs  into  two 
groups :  first,  the  jackal  of  the  Mediterranean  fauna,  which 
he  considers  the  wild  ancestor  of  the  domestic  dog  of  the 
stone  age ;  second,  the  prairie  wolf  of  North  America,  the 
wolf-dog  of  North  Africa,  the  Pyrenean  wolf,  the  prairie 
wolves  of  Eastern  Europe,  the  dingo,  the  Senegal  dog,  and 
perhaps  the  wolf  of  Japan,  all  of  which,  in  his  opinion,  are 
varieties  of  one  and  the  same  foi*m,  which  he  calls  GanU 
fycoideSj  and  which  first  appeared  in  a  domestic  state  in  the 
bronze  age. — 13  -4,  November  13, 1872, 434. 


NEW  EOCENE  MAMMAL. 

Profi^sor  Cope  announces  a  new  genus  of  eocene  mammalia 
from  Southern  Wyoming,  under  the  name  o{  Synoplotherium. 
This,  which  was  about  the  size  of  a  black  bear,  probably  be- 
longs to  the  family  of  pi'oboscidians,  or  else  constitutes  a 
connecting  link  of  the  perisdodactyla. — 5  2>,  November y  1872, 
696. 

NEW  FOSSIL  CABNIVOEA. 

Some  time  ago  Professor  Leidy  described  a  genus  of  ex- 
tinct animals  from  Wyoming,  which  appeared  to  be  distantly 
related  to  the  tapirs,  in  which  two  large,  long  teeth  projected 
from  the  extremity  of  the  lower  jaw  in  front,  in  contact,  and 
in  appearance  much  like  the  cutting  teeth  of  rodents  (the 
beaver,  for  example).  This  he  called  An<M]f^dvSy  and  two 
species  were  notied.  More  recently  Pi*ofessor  Cope  discovered 
a  genns  of  carnivora  which  presents  nearly  the  same  struct- 
m^e  of  lower  jaw,  the  two  terminal  parallel  teeth  being  very 
large  and  strong.  They  are  evidently  canine  teeth,  which 
have  come  together  by  the  omission  of  all,  or  nearly  all,  the 
intervening  teeth  (incisors).  They  work  against  three  teeth 
on  each  side  of  the  upper  jaw,  at  the  end  against  incisors, 
and  sideways  against  a  huge  tiger-like  canine.  The  molar 
teeth  are  all  fiesh  teeth,  to  the  number  of  six  on  each  side 
(the  lion  and. tiger  have  only  one);-  but  these  are  not  very 
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effective  as  meat-cuttei*s,  and  have  a  conic  point  in  front. 
The  claws  of  this  animal  are,  however,  very  exceptional,  being 
so  broad  and  flat  as  to  be  almost  hoofs,  while  other  parts  of 
the  f(Bet  differ  much  from  all  camivora  known.  The  species 
has  been  named  Synoplotherium  laniua ;  it  was  about  the 
size  of  the  black  bear,  but  had  a  larger  head,  and  a  long,  slen- 
der tail.  While  its  claws  were  worthless  as  weapons,  its  teeth 
were  very  formidable.  It  has  been  suggested  that  it  preyed 
on  the  turtles  which  so  abounded  during  the  same  period. 
The  teeth  of  the  specimen  found  were  much  worn  from  use 
of  hard  food. 

Another  genus  was  also  found  by  Professor  Cope,  which 
resembles  the  last  one  in  many  respects,  and  was  another 
representative  of  the  same  type.  Its  lower  tusks  were  not 
so  long  and  large,  and  the  claws  not  quite  so  fiat.  It  w^as 
called  Mesonyx.  What  peculiar  habits  these  flat  claws  are 
related  to  is  a  matter  for  curious  speculation.  The  two  genera 
certainly  add  features  from  outside  to  those  propef  to  the 
carnivora.  

0R0HI)?PUS  AGILIS. 

Professor  Marsh,  of  Yale  College,  has  recently  described, 
under  the  name  Orohippua  agilis^  a  very  interesting  fossil 
animal,  allied  to  the  horse.  It  was  less  than  a  fox  in  size, 
but  its  skull  and  skeleton  show  many  equine  characters  which 
indicate  that  the  genus  is  intermediate  between  Anchitherium 
and  the  less  specialized  mammals  of  the  JPakeotherium  type. 
There  were  four  well-developed  digits  in  the  fore-foot.  The 
radius  and  ulna  wei'e  separate,  and  the  latter  bone  was 
stouter  than  in  AfichUherium.  The  orbit  was  not  inclosed 
behind,  and  there  was  no  antorbital  depression.  There  were 
three  upper  molars  and  four  premolars,  and  the  flrst  premolar 
was  nearly  as  large  as  the  rest.  The  genus,  therefore,  sup- 
plies the  only  missing  ^ink  in  the  genealogy  of  the  horse. 
This  unique  specimen  is  from  the  eocene  of  Wyoming. 

MAYNARD   ON  THE   MAMMALS   OF  FLOBIBA. 

A  catalogue  of  the  mammals  of  Florida,  with  notes  on  their 
habits,  distribution,  etc.,  by  C.  J.  Maynard,  has  been  pub- 
lished in  the  Bulletin  of  the  Essex  Institute  of  Salem.  From 
this  we  learn  that  the  panther  and  the  wolf  are  still  quite 
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common  in  that  state.  The  little  striped  ekunk  {Mephitis 
hicolor)  is  very  iahundant  in  certain  sections,  and  was  first 
detected  by  Mr.  Maynard  as  occurring  east  of  the  Mississippi 
River.  It  is  confined  to  the  narrow  strip  of  land  between 
Indian  River  and  TurnbuU  Swamp,  as  far  north  as  New 
Smyrna,  and. as  far  south  as  Jupiter  Inlet.        . 

The  manatee  is  mentioned  as  still  occurring  in  large  num- 
bers about  the  inlets  of  Indian  River,  and  also  on  the  -west 
coast,  between  Tampa  Bay  and  Cape  Sable.  Several  species 
of  bats  are  also  mentioned,  not  hitherto  found  in  this  state. 
An  interesting  paragraph  is  given  in  regard  to  the  domestic 
hog,  which  appears  to  have  run  wild,  and  to  be  very  numer- 
ous. They  are  generally  black,  and  furnish  an  interesting  il- 
lustration, according  to  Professor  Wyman,  of  the  idea  of 
natural  selection,  and  the  survival  of  the  fittest.  The  light- 
colpred  hog?,  according  to  his.  statement,  contract  a  disease 
by  eating  a  plant  called  the  paint-root,  which  causes. their 
hoofs  to  drop  off,  whereas  the  black  ones  are  not  affected  by 
it.  Mr.  Maynard  finds,  however,  that  it  is  only  the  hogs 
with  black  hoofs  that  can  safely  eat  the  paint-root,  the  black 
hogs  with  white  hoofs  being  made  lame.  The  mere  existence 
of  a  certain  plant  causes  the  hogs  of  a  certain  section  to  as- 
sume a  dark  color,  since,  if  the  hoofs  are  dark,  the  whole  ani- 
mal is  usually  so;  and  at  the  same  time  it  is  found  that  in 
some  sections  of  the  state,  where  this  plant  does  not  grow, 
white  hogs  are  as.  plenty  as  the  black. 

In  addition  to  this  matter  of  natural  selection,  the  settlers 
prefer  hogs  of  a  dark  color,  since  they  stand  a  better  chance 
of  escape  from  the  bears  by  night,  being  much  less  conspicu- 
ous. .  Mr.  Maynard  finds,  ho\rever,  that  a  protective  color  is 
assumed  by  the  hogs,  and  that  those  that  have  lived  for  gen- 
erations in  the  piny  woods  are  of  a  reddish  hue,  correspond- 
ing exactly  with  the  color  of  the  fallen  pine  leaves. 


DIFFERENCE   BETWEEN  COLUMB-fi  AND   GALLINJE. 

Mr.  Tegetmeier  calls  attention  to  the  very  great  difference 
in  many  respects  between  the  gallinaceous  and  the  columbine 
birds,  considering  it  very  remarkable  that  naturalists  should 
so  frequently  unite  them.  Thus  he  remarks  that  the  pigeon 
never  lays  more  than  two  eggs,  and  in  many  cases  only  one. 
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The  youugy  when  hatched,  are  in  the  mosthislpliess  state  that 
it  is  possible  to  conceive.  Their  legs  and  wings  are  of  the 
most  rudimentary  character.  Their  eyes  are  closed,  and  for 
eight  or  ten  days  they  are  fed  with  a  cuixiy  secretion: of  the 
parent  bird,  which  involves  the  necessity  of  the  pairing  of  the 
old  birds,  and  setting  on  the  nest  by  turns,  llie  young  in- 
serts its  l3eak  into  the  mouth  of  the  old  one,  and  takes  out 
either  the  secretion  referred  to,  or  grain  or  other  food,  pre- 
viously swallowed  by  the  parent  and  disgorged  by  it.  The 
young  pigeon  grows  with  marvelous  rapidity.  In  a  month 
it  leaves  the  nest,  with  a  complete  set  of  nestling  feathers, 
and  is  capable  of  flight,  which,  within  another  fortnight,  can 
be  well  sustained,  and  the  bird  shortly  flies  in  pursuit  of  its 
own  food.  These  nestling  feathei's  are  gradually  changed, 
and,  if  the  bird  is  early  hatched,  the  adult  plumage  is  com- 
pleted in  autumn,  the  bird  having  changed  its  dress  only 
once. 

The  gallinacea,  on  the  other  hand,  always  lay  five  or  six 
eggs  {for  instance,  the  peacock),  to  eighteen  or  twenty,  in 
some  of  the  smaller  kindsw  These  eggs  are  usually  highly 
colored,  instead  of  being  white,  as  are  those  of  the  pigeon. 
The  young  bird  is  able  to  run  about  and  feed  itself  as  soon 
as  hatched.  The  moult  is  entirely  different  from  that  of  the 
pigeon.  The  quill  feathers  of  the  wings  are  the  first  to  ap- 
pear, becoming  visible  in  two  or  three  days  after  birth.  Before 
a  fortnight  they  begin  to  shed,  an4  the  second  step  is  fol- 
lowed by  a  third,  and  this  by  the  permanent,  adult  plumage 
of  the  autumn.  The  tail  feathers  change  in  a  similar  manner. 
Usually,  in  the  pigeons,  the  sexes  are  nearly  or  quite  identi- 
cal in  color  as  well  as  in  size,  while  in  the  gallinacea  they 
always  differ.  There  is  also  an  essential  difference  in  the 
structure  of  the  skull,  easily  appi'eciable  in  any  specimen.-*- 
19  A,  Sqttemh^  Y,  1872, 248. 

A  NEW  FOSSIL  BIED. 

Some  months  ago  Professor  Marsh  communicated  to  the 
public  the  discovery,  in  the  upper  cretaceous  shales  of  Kan- 
sas, of  a  new  form  of  fossil  bird,  to  which  he  gave  the  name 
of  Ichthyomia^  describing  several  species,  the  type  being  I. 
dispar.  Its  most  striking  characteristic  consisted  in  the  pos- 
session of  biconcave  vertebrae.    In  close  connection  with  the 
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remains  were  found  portions  of  the  jaws  of  an  animal  having 
decidedly  reptilian  affinities,  both  jaws  containing  numerous 
teeth,  implanted  in  distinct  sockets.  These  were  small,  com- 
pressed, and  pointed,  and  all  similar  in  shape.  There  were 
about  twenty  teeth  in  each  ramus  of  the  lower  jaw,  and 
probably  as  many  in  the  upper.  The  series  extended  over 
the  entire  margin  of  the  dentary  bone,  the  front  teeth  being 
near  the  extremity. 

A  careful  separation  of  all  the  parts  of  the  matrix  of  this 
specimen  now  satisfies  Professor  Marsh  that  the  jaws  really 
belonged  to  the  bix'd  remains ;  and  that  we  have  here  an  in- 
stance of  the  long-sought-for  link  between  the  bird  and  the 
reptile,  still  more  decided  than  in  Archmopteryx,  The  dis- 
tance between  the  two  had  been  narrowed  by  successive 
discoveries,  and  is  now  bridged  over  by  this  remarkable 

fact. 

The  greater  part  of  the  skeleton  of  this  genus,  according  to 
Professor  Marsh,  is  generally  bird-like  in  character,  the  lower 
jaw  being  long  and  slender,  and  abruptly  truncated  just 
behind  the  articulation  for  the  quadrate  bone.  This  extremi- 
ty, and  especially  the  articulation,  is  said  to  be  very  similar 
in  character  to  that  of  some  recent  aquatic  birds.  The  skull 
is  of  moderate  size,  and  the  eyes  placed  well  forward.  The 
scapular  arch  and  the  bones  of  the  wings  and  legs  are  strictly 
ornithic ;  and  the  sternum  has  a  prominent  keel  and  elonga- 
ted grooves  for  the  expanded  coracoids.  The  metacarpals 
are  united,  as  in  ordinary  birds.  The  bones  of  the  posterior 
extremities  resemble  those  of  swimming  birds.  The  verte- 
brae, however,  are  all  biconcave,  the  concavities  at  each  end 
of  the  centre  being  distinct  and  nearly  alike.  Although  it 
has  not  yet  been  possible  to  determine  the  fact,  it  is  surmised 
that  the  tail  was  elongated,  as  in  Arcfmopteryx.  Its  size 
was  about  equal  to  that  of  a  pigeon.  A  supposed  second 
species  oi  Ichthyomis^  described  as  L  cder^  proved,  on  subse- 
quent examination,  to  be  generically  distinct,  and  has  been 
termed  Apatomis  celer,  and  is  made  the  type  of  the  genus 
Apatomis.  Upon  the  two  Professor  Marsh  has  founded  a 
new  sub-class,  Odontomithes,  and  the  family  Ichthyornidm, 

It  is,  however,  not  impossible  that  both,  genera  are  suf- 
ficiently related  to  ArcJiceopteryx  to  warrant  their  being  like- 
wise, included  in  the  sub-class  Saururce,  although  it  is  not 

N 
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yet  estaibliBhed' that  Archceopter^/x  had  biconcave  vertebi'ae. — 
4  2>,  October,  1872.  

DEVELOPMENT  OP  A  G17ADAX0IJPB   FBOG. 

A  French  naturalist,  resident  in  Guadaloupe,  has  recently- 
made  some  curious  observations  on  the  mode  of  development 
of  a  small  terrestrial  frog,  of  a  species  common  in  the  West 
Indian  islands  {Hylodes  martmicensis).  It  is  very  abundant 
both  in  fully  grown  and  very  small  ex^^mples ;  and  as  the  ob- 
server could  not  discover  any  tadpoles,  his  curiosity  was  ex- 
cited to  learn  whence  they  came.  The  shores  of  the  island 
are  precipitous,  and  the  streams  all  torrents,  frequently  dry 
during  part  of  the  year,  so  that  the  eggs  could  not  have  been 
deposited  in  these ;  moreover,  there  are  no  suitable  lakes  in 
the  island,  and  they  could  not  have  survived  in  the  surf  of 
the  sea.  He  then  proceeded  to  examine  a  number  of  egg- 
like  bodies,  common  in  damp  places,  in  packets  under  the 
forest  leaves.  They  are  about  three  to  four  millimeters  in 
diameter,  much  too  large  for  the  eg^  of  such  a  frog. 

He  discovered  that  these  inclosed  a  cavity,  in  which  he  ob- 
served a  minute  tadpole,  with  four  legs  and  a  tail,  revolving 
in  the  fluid  which  surrounded  it.  This  communicated  with 
the  air  by  a  pore,  which  passed  outward  through  an  exterior 
gelatinous  enlargement.  The  tadpole  continued  its  rotaiy 
movements  until  it  issued  from  its  case,  when  it  was  dis- 
covered to  have  lost  its  tail  within  a  very  short  time. 

The  observer  will  ask  whether  this  frog  always  possessed 
this  habit,  or  whether  it  was  not  assumed  on  the  island  taking 
its  present  form  and  character  through  volcanic  and  other 
phenomena.  Similar  modifications  are  to  be  observed  in 
tree-toads  which  inhabit  dry  regions.  In  two  genera  their 
eggs  are  placed  in  the  back  {JVbtotrema  opiathoddphyB),  and 
the  integument  surrounds  them  by  a  fold  until  they  are  cov- 
ered, except  at  the  hinder  end.  Other  tree-frogs  hatch  their 
young  in  water  which  accumulates  in  the  axils  of  the  lai'ge 
leaves  of  some  palms.  

FATRER  ON  THE  POISON  SERPENTS   OF  INDIA. 

In  ophiology  an  important  contribution  has  been  published 
by  Dr.  Fayrer  in  his  monograph  on  the  l^andtophidia,  or  poi* 
sonous  serpents  of  India.    This  work  is  illustrated  by  many 
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fine  plates,  the  drawings  for  which  were  made  and  colored, 
mostly  from  life,  by  native  students  at  the  School  of  Art  in 
Calcutta,  and  they  illustrate  twenty-nine  species.  Special 
attention  has  been  paid  by  the  author  to  the  effects  of  the 
venom,  its  remedy,  and  statistics  i*especting  the  number  of 
deaths  resulting  therefrom.  It  appears  that  in  a  single  year 
the  number  of  deaths  knoton  to  have  resulted  from  snake* 
bite  in  the  Bengal  presidency  alone  amounted  to  the  frightful 
number  of  6219,  of  which  959  were  ascribed  to  the  cobra, 

6E06BAPHICAL  DISTRIBUTION   OF  FERCOID   FISHES. 

In  a  paper  by  Yaillant,  lately  presented  to  the  Academy 
of  Sciences  in  Paris,  upon  the  geographical  distribution  of 
some  of  the  fi*esh-water  percoid  fishes,  it  is  remarked  that  spe- 
cies of  this  group  are  found  all  over  the  world,  with  the  ex- 
ception of  the  southern  hemisphere,  in  which  only  a  single 
genus  occurs.  In  Oceania  there  is  but  one  forxsiy  JSnoplosiSy 
on  the  shores  of  New  Holland.  He  finds  that  the  fresh- water 
kinds,  either  in  identical  species  or  in  forms  closely  related 
to  each  other,  have  a  much  greater  area  of  geographical  dis- 
tiibution  than  the  ordinary  marine  forms,  and  that  such  gen- 
era as  JPerca^  Zabrax^  Siniperoa^  and  I^ercalabrax  are  extra 
tropical,  and  peculiar  to  the  northern  hemisphere ;  but  that 
they  are  replaced  between  the  tropics  by  Z^ates  and  Centro* 
pomus.  He  finds  a  very  close  relationship  between  certain 
European  and  American  species,  such  as  the  common  yellow 
perch,  the  Ijucicpercay  or  the  wall-eyed  perch,  LabraXy  etc. 

POSITION  OF  LIMULUS   IN  THE   ANIMAL  KINGDOM. 

In  an  elab^ate  paper  by  Mr.  Alph.  Milne-Edwards  upon 
the  anatomy  of  the  king-crab  {Limulua)^  of  which  the  Amer- 
ican Limtdus  polyjphmiUB  is  the  well-known  representative 
on  onr  Atlantic  coast,  the  conclusion  is  announced  that  these 
animals  are  neither  arachnida,  modified  by  an  aquatic  life,  nor 
crustaceans,  as  has  been  generally  supposed  by  zoologists, 
but  that  they  constitute  a  special  type  united  to  the  arach- 
nida by  various  analogies,  though  having  certain  features  of 
the  organization  of  crustaceans.  The  group  was  formerly 
abundant ;  at  present  the  Limtdus  is  the  only  living  repre- 
sentative. The  recent  and  fossil  species  have  been  united  by 
Mr.  Milne-Edwards  into  a  class,  under  the  name  oi  Meroato- 
mata.—Q  D^Deceniber  9, 1872, 1611. 
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EXPERIMENTS   ON  AQUATIC   ARTICULATES. 

Mr.  Felix  Plateau  has  lately  published  a  second  part  of  his 
elaborate  physical  chemical  inquiiy  into  the  aquatic  articu- 
lates, this  paper  being  devoted  to  the  resistance  of  these  ani- 
mals to  asphyxia  from  submei*sion,  to  the  action  of  cold  and 
the  action  of  heat,  and  to  a  maximum  temperature.  The 
general  conclusions  to  which  he  arrives  are,  as  regards  resist- 
ance to  asphyxia  from  submersion,  that  the  coleoptera  resist 
a  complete  submersion  for  a  very  long  time,  but  that  the 
aquatic  coleoptera  and  hemiptera,  so  far  from  being  more 
able  to  sustain  a  similar  exposure,  are  really  no  way  superior 
to  the  terrestrial  insects  in  this  respect,  and,  in  fact,  some* 
times  succumb  more  quickly.  The  cause  of  this  inferiority 
would  seem  to  be  their  greater  activity  while  in  the  water, 
and  the  consequent  more  rapid  expenditure  of  the  oxygen, 
while  the  land  insects  use  comparatively  little  effort. 

As  regards  the  effect  of  cold,  the  aquatic  insects  appear 
able  to  sustain  an  indefinite  exposure  in  the  water  at  the  tem- 
perature of  freezing,  but  the  time  during  which  they  can  re- 
main in  ice  at  that  same  temperature  is  exceedingly  short. 
The  first  cause  of  rapid  death  under  these  circumstances  ap- 
pears to  be  the  deprivation  of  motion,  and  the  consequent 
absorption  of  the  bodily  heat,  without  the  possibility  of  res- 
toration. 

As  regards  the  action  of  heat,  the  author  states  that  the 
most  elevated  heat  sustained  without  injury  was  between 
33.5°  C.  and  46.2°  C,  consequently  between  very  narrow  lim- 
its. These  temperatures  correspond  to  those  of  a  consider- 
able period  of  submersion  in  the  water  of  the  articulate  an- 
imals, whenever  the  salts  of  soluble  gases  do  not  exercise  an 
injurious  influence.  If  the  results  which  have  been  fur- 
nished by  aquatic  articulates  are  compared  with  those  ob- 
tained with  animals  of  other  groups,  it  will  be  found  that  the 
highest  temperature  of  the  aquatic  animals,  whether  verte- 
brate, aiticulate,  or  molluscan,  does  not  exceed  4.5°  C. — BuU, 
Acad.  Hoy  ale  de  Bdgique^  ix.  and  x.,  172  and  320. 


A  TAMED  WASP. 

One  of  the  novelties  of  the  1872  meeting  of  the  British  As- 
sociation was  the  exhibition  by  Sir  John  Lubbock  of  a  social 
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kind  of  wasp,  belonging  to  the  genus  Polistes,  which  he  had 
taken  and  tamed  in  the  Pyrenees  during  the  past  summer, 
and  had  kept  by  itself  for  three  months.  At  first.it  was  rath- 
er free  in  the  use  of  its  sting,  but  afterward  ate  sugar  from 
his  hand,  and  permitted  him  to  stroke  it.-*-!  5  A,  August  31, 
1872,273.  ^ 

PBOTBCTIVB  FLUID  OP  CTMBEX. 

According  to  Yon  Rossum,  the  larva  of  the  genus  Cymbex 
emits  a  colored  fluid  with  great  force  through  several  aper- 
tures, for  the  purpose  of  protecting  itself  from  the  attacks  of 
birds  and  other  animals.  This  substance  has  been  chem- 
ically investigated,  and  proves  to  be  mainly  an  albuminoid 
compound,  having  much  the  reaction  of  white  of  egg.  The 
coloring  matter  is  supposed  to  be  chlorophyl,  or  something 
similar  to  it. — 5  A^  January^  1873, 110. 


DO   FLIES   EAT  POLLEN? 

The  question  has  sometimes  ansen  as  to  whether  flies  act- 
ually eat  the  pollen  of  plants,  or  simply  carry  it  away  on 
their  legs  and  backs.  Mr.  A.  W.  Bennett,  however,  reports 
the  result  of  examinations  prosecuted  by  himself  of  the  stom- 
achs of  various  diptera,  which  were  found  to  contain  large 
quantities  of  pollen  grain,  showing  that  it  must  have  been 
actually  consumed.  In  reply  to  the  query  as  to  the  possibil- 
ity of  insects  which  are  organized  for  sucking  devouring  such 
solid  bodies  as  the  pollen  grains,  it  is  answered  by  MUller 
that  the  transverse  denticulations  found  in  the  valves  at  the 
end  of  the  proboscis  of  many  diptera  are  especially  adapted 
for  chewing  the  pollen  grains,  and  for  dividing  the  threads 
by  which  these  grains  are  often  bound  together. — 1 2  -4, 2>6- 
eemher  1 9, 1 872, 1 32.  

BENTHAM   ON  PHYLLOXERA. 

Mr.  Bentham,  in  his  anniversary  address  to  the  LinnsBan 
Society,  in  speaking  of  the  grape-vine  louse,  remarks,  as  a  gen- 
eral summary  of  his  observations  already  made,  that  the 
Phylloxera^  like  other  aphides,  goes  through  a  number  of  ap- 
terous generations  of  a  single  sex,  but  multiplying  with  enor- 
mous rapidity ;  for  one  or  two  individuals  will  lay  as  many 
as  500  eggs,  fertilizing  without  previous  copulation.    It  also 
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gives  birth  occasionally  to  a  winged  generation  of  both  sex- 
es, the  females  of  which  lay  only  two  or  three  eggs  each. 

The  apterpus  Phylloxera  is  also  dimorphous,  a  smooth-bod- 
ied form  living  in  little  galls  growing  on  the  leaves  of  the 
vine,  where  it  is  comparatively  harmless,  and  a  tuberculate 
form  living  in  the  modules  it  produces  on  the  root  fibres, 
causing  first  the  smaller  and  then  the  main  roots  to  rot,  weak- 
ening in  the  first  instance,  and  finally  killing  the  whole  vine. 
Each  form  has  its  winged  generation. — 12  A^June  la,  1873, 
133.  . 

CONTBOLUNG  SBX  IN  BUTTERFLIES. 

A  suggestive  article  as  to  the  possibility  of  controlling 
sexes  in  buttei-flies  has  been  communicated  to  the  American 
Naturalist  by  Mrs.  Mary  Treat,  and  from  the  results  of  nu- 
merous experiments  ^he  finds  occasion  to  believe  that  the 
larvae  to  which  the  freshest  and  most  tempting  food  was  sup- 
plied in  unlimited  quantity  nearly  always  developed  into  fe- 
male butterflies,  while  those  for  which  the  supply  of  food 
was  limited  almost  as  uniformly  proved  to  be  males.  Dr. 
Packard  is,  however,  inclined  to  think  that  the  sex  of  this  in- 
sect, as  well  as  that  of  all  animals  from  eggs,  is  determined 
at  or  about  the  time  of  conception,  or,  at  least,  early  in  the 
embryonic  condition.  In  the  honey-bee,  especially, it  has  been 
proved  that  the  sex  is  decided  at  the  time  the  egg  leaves  the 
ova-duct.  The  sex  in  man,  according  to  Koelliker,  becomes 
fixed  toward  the  end  of  the  second  month  of  fcBtal  life. — 5  Z>, 
Marchy  1873, 127  and  176. 

Disco VEBIBS   BY  THE    "  CHALLENGER"   EXPEDITION. 

One  of  the  fii*st  fruits  of  the  Challenger  expedition  is  pre- 
sented by  Dr.  Suhms,  naturalist  of  the  expedition,  in  the  form 
of  a  description  of  a  new  genus  of  amphipod  crustacean. 
This  was  obtained  off  Cape  Vincent,  on  raising  the  trawl 
from  a  depth  of  1090  fathoms;  but  it  is  not  certain  whether 
it  belonged  to  the  bottom,  or  was  accidentally  swept  into  the 
trawl  at  some  point  nearer  the  surface.  The  genus  has  been 
named  Thaumops  peUucida^  and  is  characterized  by  its  trans- 
parent body  and  numerous  faceted  eyes.  Another  crusta- 
cean obtained  is  entirely  without  eyes. — 12  A^  March  13, 
1873,372. 
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BLOOD   ENTOZOON. 

A  blood  cntozoon  has  lately  been  described  by  Dr.  T.  R. 
Lewis  as  oecuiTing  in  a  patient  suffering  from  a  tropical  dis- 
ease called  cht/luria.  The  worms  appear  to  be  present  in 
very  large  numbers  in  the  bloodj  and  in  some  of  the  secre- 
tions; indeed,  they  were  first  observed  in  the  urine.  Noth- 
ing, so  far,  is  known  of  their  manner  of  development,  nor  how 
they  gain  entrance  to  the  body.  Their  average  length  is 
0.0175  of  an  inch,  and  they  are  therefore  much  smaller  than 
the  IHchina  spiralis. — 12  A^  February  13, 1872^  289. 

BELATION   OF   ENTOZOA  TO  THE    GBOUSE   DISEASE. 

English  sportsmen  are  greatly  exercised  over  the  preva- 
lence of  a  disease  among  the  grouse  in  the  Highlands,  which 
even  threatens  their  extermination,  or,  at  least,  a  very  seri- 
ous diminution  of  the  numbers  and  strength  of  that  noble 
game  bird.  This  is  in  every  respect  different  from  the  dis- 
eases that  have  heretofore  prevailed  on  the  moors,  as  the  birds 
are  in  perfect  plumage,  but  wasted  to  skeletons,  with  large 
quantities  of  undigested  berries  in  their  crops.  In  the  sea- 
sons of  1847, 1856,  and  1865,  the  infected  grouse  exhibited  a 
dull  disordered  plumage  and  attenuated  bodies.  In  1867 
they  were  in  good  plumage  and  healthy  in  appearance,  per- 
fectly plump^  although  the  liver  was  discolored  and  soft. 

The  precise  nature  of  the  disease  has  not  yet  been  estab- 
lished, although  Dr.  Macdonald  is  of  the  opinion  that  it  may 
be  due  to  the  ravages  of  entozoa,  or  intestinal  worms.  An- 
other correspondent  of  Land  and  Water  is  inclined  to  assign 
as  the  cause  the  insufficient  supply  of  young  and  tender  shoots 
of  heather  for  the  bird's  food,  since  the  rank  and  decayed 
fibres,  old  seeds,  and  berries,  lack  the  nutrition  necessary  for 
the  healthy  condition  of  the  grouse,  and  to  the  want  of  a  suit- 
able cover  for  their  protection  in  winter.  Another  very  im- 
portant difficulty,  in  his  opinion,  is  the  overstocking  of  the 
moors,  and  the  overtrapping  of  birds  of  prey,  and  of  so-called 
vermin.  Quite  a  number  of  naturalists  have  given  this  as 
the  probable  cause  of  the  deterioration  of  these  birds,  since 
it  is  a  well-known  law  of  nature  that  the  weak  and  sickly 
first  fall  a  prey  to  the  attacks  of  their  enemies,  those  that 
escape  requiring  that  great  degree  of  vigor  of  flight  which  is 
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due  to  a  high  condition  of  health. — 19  A^  Nbvernher  9, 1873, 
450.  

GIANT  CUTTLE-FISH   IN  NBT^rPOUNDLAND. 

The  Semi 'Weekly  Chronicle^  of  St.  John's,  Newfoundland, 
some  time  ago  contained  an  account  of  the  capture  of  a  very 
large  cuttle-fish,  and  in  its  issue  of  November  19, 1872,  it  no- 
tices a  second  occurrence  of  a  similar  character.  The  animal 
was  found  floating  on  the  water  in  Witless  Bay,  Newfound- 
land, by  several  men  who  were  out  fishing,  and  who  succeed- 
ed in  cutting  off  one  of  the  arms.  This  was  twenty-seven  feet 
in  length,  while  the  body  also  was  said  to  be  about  twenty- 
seveii  feet  long,  and  as  large  round  as  a  pork  barrel. — St. 
John^a  Chronicle^  November  19, 1872. 


ALLMAN   ON  TUBULARIAN  HTDROIDS. 

The  second  and  concluding  portion  of  the  important  work 
of  Dr.  Allman  {A  Monograph  of  the  Gymnohlastic  or  Ttihu- 
Inrian  Hydroids)  has  lately  been  publiFhed  by  the  Ray  So- 
ciety. The  first  part,  which  appeared  in  1871,  was  devoted 
to  the  consideration  of  the  relations,  morphology,  develop- 
ment, and  physiology  of  the  hydroids  in  general.  The  sec- 
ond part  contains  descriptions  of  the  genera  and  species  of 
the  Gymnoblastea,  and  their  systematic  relations  inter  se. 

The  author  has  especially  insisted  on  the  necessity  of  tak- 
ing all  the  stages  of  growth  of  the  hydroids  into  considera- 
tion in  the  appreciation  and  perfection  of  the  natural  classi- 
fication of  those  animals.  "  With  the  possible  exception  of 
the  Monopsea,  in  which  no  hydriform  trophosome  exists,  the 
individual  hydroid  can  only  be  imderstood  by  regarding  it 
as  the  product  of  two  factora,  one  of  them  finding  its  expres- 
sion in  the  trophosome  (a  sexual  or  nutritive  form),  and  the 
other  in  the  gonosome  (sexual  form)  ;  and  whether  the  goJio- 
some  remains  permanently  attached  to  the  trophosome,  or  be- 
comes in  whole  or  in  part  free,  attaining  thereby  an  independ- 
ent existence,  it  is  equally  necessary  that  it  should  take  its 
place  in  our  diagnoses  of  families,  genera,  and  species." 

The  terms  trophosome  and  gonosotne  express  the  association 
of  the  hydroids  (Jiydrosomd)  at  different  stages  of  develop- 
ment.   With  the  exception  of  the  one  doubtful  case  referred 
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to,  "  the  associated  zooids  are  always  of  two  kinds.  In  one 
(1)  the  zooid  is  destitute  of  all  power  of  true  or  sexual  gen- 
eration, and  has  as  its  proper  function  the  general  nutrition  of 
the  colony ;  (2)  the  other  group  of  zooids  has  nothing  to  do 
with  the  general  nutrition  of  the  colony ;  it  has  as  its  proper 
function  true  generation,  and  the  zooids  which  compose  it 
give  origin  to  the  generative  elements — ova  or  spermatozoa 
— either  directly  or  after  having  first  developed  a  special 
sexual  bud."  For  the  former  (1)  the  term  trophoaome  is  em- 
ployed; for  the  latter  {2)^  gonosome  (p.  23). 

The  author  adopts  the  subkingdom  Codenterata^  consider- 
ing its  introduction  by  Frey  and  Leuckart  ^^an  important 
reform  in  zoological  classification,"  and  admits  two  classes — 
viz.,  Hydrozoa  (having  no  stomach  sac  differentiated  from 
the  general  body  cavity),  with  five  orders,  Hydroida^  Sipho* 
nophora^  ZtUcemaricBj  XHscophora^  ajid  Ctenophora;  and  Jlc- 
tinozoa  (distinguished  by  a  stomach  sac  differentiated  from 
the  general  body  cavity),  with  two  ordei*s,  Zoantharia  and 
Akyonaria. 

The  special  group  monographed  (Gymnoblaatea)  forms 
one  of  the  five  suborders  {^Jleutherobiastea,  Gymnohlastea^ 
Galyptohlastea^  Monopsea^  and  Hhabdophoi^a)  into  which  the 
order  Hydroidea  is  divided.  Of  the  five  suborders,  one 
{Rhahdophord)  is  represented  only  by  the  fossil  GraptolUes, 
The  suborder  Gymnoblastea  is  the  most  numerous  in  forms. 
This  suborder  contains  those  hydroids  developed  from  an 
ovum  through  the  intervention  of  a  hydriform  trophosome^ 
whose  zooids  are  invested  in  a  "  perisarc,"  and  permanently 
attached,  and  which  are  especially  distinguished  by  the  ab- 
sence of  hydrothecaB  or  gonangia.  The  most  familiar  forms 
on  the  American  coast  are  Tubtdaria^  Syncqryne^  and  £our- 
gainviUia,  In  the  monograph,  twenty-one  families  are  rec- 
ognized and  described,  and  forty-nine  genera  are  combined 
under  them.  Each  family  is  characterized,  first,  by  the  pe- 
culiarities of  the  trophosome^  and,  second,  by  those  of  the 
gonosome.  The  forms  not  found  in  British  waters  are  indi- 
cated by  a  triple  asterisk  (^%)  prefixed  to  the  name.  The 
work  is  illustrated  by  twenty-two  plates,  containing  many 
colored  figures,  and  eighty-four  wood-cuts  in  the  text. 

^"2 
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HAECKEL   ON  THE   CALCAREOUS   SPONGES. 

Professor  Ernst  Haeckel,  in  his  Biologic  der  KaUcachwomi- 
me,  proposes  to  prove  the  correctness  of  the  evolution  theory 
by  a  new  method,  and  he  wishes  to  give  an  analytical  proof 
of  the  common  descent  of  all  the  species  of  one  uniform  group. 
For  him  personally  the  synthetic  proof  is  sufficient,  but  such 
is  not  the  case  with  the  majority  of  naturalists,  who  require 
analytical  evidence. 

In  order  to  furnish  this  it  is  necessary  to  find,  first,  a  group 
of  a  relatively  simple  form  of  organization ;  second,  one  iii 
which  the  morphological  characters  predominate  over  the 
physiological ;  third,  one.  that  shows  sufficient  plasticity  and 
elasticity  of  form.  All  thfese  requirements  are  best  answered 
by  the  sponges. 

The  sponges  have  for  a  long  time  been  brought  into  con- 
nection with  the  protozoa ;  but  in  order  to  arrive  at  any  cor- 
rect and  satisfactory  conclusions  regarding  their  proper  po- 
sition, it  is  necessary  to  start  from  and  to  study  the  simplest 
forms  among  them,  and  then  determine  with  what  groups 
they  may  show  the  most  affinities.  Beginning  upon  this  prin- 
ciple, from  Olynthus  and  Archispo7igia^  it  is  found  that  the 
Acal^hcB  present  themselves  as  the  next  related  group. 
Comparing  ffydra  and  Cordylophora,  which  forms  have  been 
most  thoroughly  studied,  Professor  Haeckel  enumerates  the 
points  in  which  they  show  affinities  and  similarities,  and  those 
in  which  they  difier.  The  diffi^rences  between  the  simplest 
hydroids  and  the  simplest  sponges,  as  shown  in  the  anatomical 
character,  are  of  very  inferior  importance  when  compared 
with  the  weighty  points  in  .which  they  correspond.  The  con- 
clusion reached,  therefore,  is  that  the  zoophyta  {CcdenteraUi) 
divide  into  two  main  bi'anches — first,  Spongice;  second,  Aca- 
lephoe. 

In  his  book  Professor  Haeckel  has  given  two  systems  of 
classification,  the  one  a  natural  one,  based  upon  the  phylo- 
genetic  principles  of  evolution,  and  the  other  upon  such  char- 
acters, as  are  at  present  employed  by  anatomists  in  classifica- 
tion, giving  for  the  natural  system  21  genera,  with  111  spe- 
cies, and  for  the  artificial  39  genera,  with  289  species.  The 
line  of  distinction  between  species  and  variety  he  considers 
as  very  difficult  to  draw. — Biologic  der  ITalkschwcimmey  1812, 
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LAKE   DWELLINGS   N^AR   LEIPSIC. 

According  to  Dr.  Fritsch,  the  discovery  has  lately  been 
made  of  lacustrine  dwellings  in  the  vicinity  of  Leipsic,  as  the 
result  of  certain  engineering  operations  undertaken  to  regu- 
late the  course  of  the  River  Elster.  After  passing  through  a 
fieries  of  layers  at  a  certain  depth,  the  workmen  found  a  series 
of  oak  piles,  pointed  below  and  decomposed  above,  and  sup- 
porting a  certain  number  of  oak  trunks  placed  horizontally; 
and  on  the  same  level  with  these  were  found  certain  lower 
jaws  and  teeth  of  oxen,  fragments  of  antlers,  broken  bones  of 
various  raamniifers,  shells  of  an  anodon,  fragments  of  pottery, 
two  polished  stone^  hatchets,  etc. — 3  jB,  June  19, 1873,  291. 

HUIZINGA   ON  ABIOGENESTS. 

Professor  Huizinga,  of  the  University  of  Qroningen,  has 
lately  published  in  Nature  an  account  of  some  recent  experi- 
ments on  abiogenesis,  and  finds  occasion  to  agree  with  Dr. 
Bastian  and  others  that  bacteria  do  become  developed  in 
certain  hermetically  sealed  solutions  in  spite  of  the  utmost 
care  being  taken  to  prevent  them  or  their  germs  from  pene- 
trating therein*  The  precautions  consist  in  exposing  the  so- 
lution during  the  process  of  sealing  to  a  temperature  consid^ 
erably  exceeding  that  of  boiling  water.  The  solution  used  by 
him  is  essentially  that  recommended  by  Cohn  and  othei's, 
and  is  pi*epared  with  certain  mineral  salts,  as  of  potash,  mag- 
nesia, calcium,  and  a  quantity  of  grape-sugar  and  peptone. 
There  was  not  the  slightest  evidence  of  other  organisms  than 
bacteria— not  even  fungi  of  any  form.  It  is,  however,  yet  to 
be  ascertained  whether  the  germs  of  the  bacteria  were  in  re- 
ality not  introduced  in  .the  solution,  and  whether  a  much 
greater  degree  of  heat  is  not  required  for  the  destruction  of 
their  vitality  than  that  employed  in  these  experiments. — 12 
^,  JIfarcA  20, 1 873,  380. 

BLOOD  CORPUSCLES  OF  THE  SALMONIDJB, 

.  Mr,  George  Gulliver  announces,  as  the  result  of  recent  in- 
vestigation, that  the  red  blood  corpuscles  of  the  SalmonidoB 
are  the  largest,  as  far  as  his  observation  extends,  to  be  found 
in  any  of  the  osseous  fishes ;  and  in  this  respect  the  American 
brPpH  troi;|.t  {Salmo  fpntinqlis)  stands  at  ^q  hfead,  its  bloo<J 
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disks  measuring  as  much  as  t^Vs  ^^  ^^  inch,  the  smallest  of 
those  enumerated  (  Clupea  harengui)  being  -zr^rs  ^^  ^^  inch. 
Although  the  dimensions  of  the  corpuscles  are  generally  pret- 
ty constant  in  the  same  species,  there  is  yet  considerable  va- 
riation in  species  of  the  same  genus,  as  may  be  seen  in  the 
case  of  the  herrings,  the  pilchards,  for  instance,  showing 
disks  -jtW  of  an  inch  in  diameter. — 11  A^  1872, 833. 

PECULIAR  BODIES   IN   THE   BLOOD   OF  FEVEB  PATIENTS. 

According  to  Obermeier,  the  blood  of  persons  laboring  un- 
der relapsing  fever  contains  peculiar  filiform  bodies,  which 
e?:hibit  very  active  spontaneous  movements.  A  drop  of 
blood  extracted  from  such  a  patient,  and  mounted  as  usual, 
with  the  necessary  precautions,  presents  these  bodies  among 
the  coi'puscles  when  magnifying  powers  of  400  to  900  are 
employed.  They  appear  as  extremely  delicate  threads,  of 
the  thickness  of  a  fibrine  filament,  and  of  the  great  length  of 
from  one  and  a  half  to  six  times  the  diameter  of  a  red  blood 
corpuscle,  or  more.  Several  of  the  bodies  may  be  seen  on 
the  field  at  once ;  and  so  long  as  the  preparation  is  fresh, 
they  exhibit  active  movements,  not  only  changes  of  form, 
waving,  and  alternately  coiling  and  uncoiling,  but  also 
changes  of  locality,  by  which  they  slowly  or  suddenly  es- 
cape from  the  field  of  view.  Altogether  the  movements  re- 
mind one  of  spermatozoa.  Hitherto  Obermeier  has  found 
these  filaments  during  the  fever  only,  and  shortly  before  or 
during  the  crisis,  not  in  the  interval.  Sometimes  they  are  to 
be  seen  one  day  and  not  the  next.  He  coidd  not  find  similar 
bodies  in  the  blood  of. healthy  persons,  nor  of  persons  sufiTer- 
ing  from  other  diseases.  Of  their  nature  he  will  not  yet  give 
a  decided  opinion.  

DIGESTION  OP  NON-NITBOGENOUS  FOOD. 

The  distinguished  physiologist,  Brtlcke,  has  been  making 
some  investigations  upon  the  substances  produced  in  the  di- 
gestion of  the  non-nitrogenous  constituents  of  food,  ordinarily 
called  carbohydrates.  He  distinguishes,  in  the  first  place, 
between  the  dextrine  which  is  colored  red  by  iodine  and  that 
which  is  not  colored  at  all  by  this  reagent ;  calling  the  former 
erythrodextrine,  and  the  latter  achrodextrine.  Commercial 
dextrine,  made  by  roasting  raw  starch,  is  a  mixture  of  ery- 
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throdextrine  aud  soluble  starch  or  amidulin.  That  made  by 
Payen's  method— in  which  the  starch  is  moistened  ^ith  nitric 
acid,  dried  and  roasted — contains,  besides  ery throdextrine, 
both  achrodextrine  and  sugar.  Starch  treated  with  sulphuric 
acid  yields  first  amidulin,  then  erythrodextrine,  then  achro- 
dextrine and  sugar.  The  process  of  malting  produces  achro- 
dextrine in  quantity.  When  now  the  contents  of  the  stom- 
achs of  dogs,  killed  from  one  to  ^ye  hours  after  a  meal  made 
up  mostly  of  starch,  were  analyzed,  large  quantities  of  solu- 
ble starch  and  of  erythrodextrine  were  found,  while  achrodex- 
trine and  sugar  existed  only  in  traces ;  in  the  small  intestines, 
on  the  other  hand,  there  was  no  erythrodextrine,  but  sugar 
was  always  present.  The  small  amount  of  sugar  in  the  stom- 
ach is  ascribed  to  the  checking  influence  of  the  acid  of  the 
gastric  juice  upon  the  saliva ;  the  action  of  this  very  acid 
producing,  however,  the  soluble  starch  present,  while  the 
conjoined  successive  action  of  the  saliva  and  the  acid  pro- 
duces a  part  of  the  erythrodextrine.  The  chief  part  of  this 
substance  BrUcke  has  proved  is  due  to  the  lactic  acid  fer- 
mentation, which  he  thinks  is  a  normal  digestive  process,  in- 
tended to  prepare  the  starch  for  more  rapid  transformation 
into  sugar  in  the  duodenum,  under  the  influence  of  the  pan- 
creatic juice. — 21  A,  1873,  294. 

THB  FOSSIL  HOBSBS   OF  SOUTHERN  XUBOPB. 

Mr.  Sanson,  in  a  paper  upon  the  fossil  horees  of  the  quater- 
nary period,  remarks  that  it  is  probably  an  error  to  consider 
such  remains  as  belonging  to  the  ^utts  cabaUus^  or  true 
horse,  or  some  of  its  varieties ;  and  he  states  that  it  is  (fuite 
impossible  to  distinguish,  by  the  imperfect  fragments  usually 
examined,  between  this  species  and  the  JSquua  asinitSy  or  the 
original  of  the  domestic  ass.  As  the  result  of  careful  com- 
parisons on  his  part,  he  finds  that  almost  the  only  specific 
distinction  between  the  horse  and  the  ass  is  to  be  found  in 
the  orbital  apophysis  of  the  frontal  bone.  This,  in  the  ass,  is 
very  much  wider  than  in  any  of  the  horses,  and  its  external 
surface  and  anterior  border  are  decidedly  rugose,  in  place  of 
being  smooth,  as  in  the  horse ;  and  its  edge,  which  in  the 
horse  is  an  arc  of  a  circle,  in  the  ass  is  in  the  form  of  the  cap- 
ital letter  V.  The  external  orbital  meatus  is  also  much  lar^ 
ger  in  the  asses;  but  it  is  difiicult  to  frame  a  positive  diag- 
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nosis  in  this  respect.  The  foiTu  of  the  apophysis  will  always 
be  its  characteristic.  From  his  own  investigations,  he  is 
moi*e  strongly  inclined  to  conclude  that  the  fossil  remains  of 
Equicke  of  Southern  Europe  are  much  more  likely  to  belong 
to  the  ass  than  to  the  horse,  the  former  being  more  particu- 
larly adapted  to  a  southern  habitat.  He  therefore  thinks  it 
is  well  to  urge  upon  inquirers  renewed  diligence  in  their  crit- 
icism, so  as  to  determine  more  accurately  the  comparative 
ranges  of  the  two  forma — 1  J5,  March  23, 1873, 477. 


NUMBEB   OP  GLTPTODONTS,  OR  JEXTINCT  GIANT  ABMADUXOS. 

It  is  known  to  naturalists  that  Professor  Buiineister  has 
been  for  some  years  collecting  extensive  material  at  Buenos 
Ayres  for  his  studies  of  the  gigantic  extinct  mammals,  reprc* 
sented  in  our  epoch  by  the  aimadillos.  He  has  recently  pub- 
lished a  summary  of  the  pi'esent  state  of  our  knowledge  in  the 
Archiv  far  Naturgeschichte  (38.  Jahrg.,L,  250-264),  and  has 
enumerated  thirteen  species;  these  form  a  peculiar  family 
(glyptodonts^  or  hUoricata\  which  is  distinguished  from  the 
ai-madillos  by  (1)  the  gigantic  dimensions  of  the  body,  (2) 
the  inarticulated  shell,  or  cai*apace,  (3)  the  development  of  a 
breast  shield,  or  plastron,  (4)  the  constancy  in  the  number 
and  form  of  the  teeth,  and  (5)  the  great  differences  in  the  skel- 
eton.   The  species  are  now  grouped  in  the  following  manner : 

L  Some  have  four  toes  before  as  well  as  behind,  those  cor- 
responding to  the  thumb  and  great  toe  of  man  being  want- 
ing. This  group  is  confirmed  by  other  characters,  and  is  rep- 
resented by  the  following  species : 

1.  PanochthuB  (Burm.),  with  (a)  Panoehthus  {Dcedycura) 
giganteua  (Serres),  {p)  Panoehthus  tuberculatus  (Owen),  and 
P  hxiUifer  (B.). 

2.  Hoplophorus  (Lund),  with  (l)  Hojpilophorus  euphractus 
(Lund),  (2)  H.  elegans  (B.),  (3)  H.  pumilio  (B.),  and  perhaps 
ff.  minor  (Lund).     . 

IL  Others  have  four  toes  before  and  five  behind,  and  those 
corresponding  to  the  inner  or  thumb  and  great  toe  of  man 
are  present,  the  one  wanting  on  the  fore-foot  being  the  outer 
of  the  other  species,  and  corresponding  to  the  little  finger  of 
man.    The  species  of  this  group  are  recognized,  viz. : 

3.  Glyptodon  (Owen), with  G,  clavipes  (Owen),  O.  reticulatua 
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(Owen),  Cr.  (Sc/mtcpleurum)  asper  (B.),  G,  {Schistoplmrum) 
elongatus  (B.),  and  6r.  {Schistopletirum)  loevis  (B.). 

All  these  species  attained  a  large  and  even  gigantic  size, 
some  having  been  about  twelve  or  fifteen  feet  long.  In  ex- 
ternal appearance,  though  true  mammals,  they  had  much  re- 
semblance to  tortoises. 

All  the  known  species  have  been  found  in  the  later  ter- 
tiary beds  of  the  Argentine  Republic  and  contiguous  ter- 
ritory.   

INTERNATIONAL  EXPOSITION  OP  HORNS. 

Circulars  have  been  issued  by  Captain  Grant,  of  London, 
looking  forward  to  an  exhibition  in  that  city,  on  the  1st  of 
May,  1874,  of  a  collection  of  the  skulls  and  horns  of  the  hollow- 
horned  ruminants,  such  as  oxen,  goats,  sheep,  and  antelopes; 
the  object  being  to  bring  together  as  large  a  collection  as 
possible,  with  a  view  of  showing  the  variations  in  size  and 
structure  of  each  species,  and  the  absolute  number  in  public 
or  private  museums.  Captain  Grant  estimates  that  there  are 
fifteen  species  of  the  group  known  in  Europe,  thirty-nine  in 
Asia,  eighty-nine  in  Africa,  and  eight  in  America,  or  one  hun- 
dred and  fifty  in  all,  and  it  is  desired  to  have  from  twenty  to 
fifty  specimens  of  each  species  exhibited. 

The  collection  is  to  be  classified  and  grouped  by  competent 
authorities,  and  marked  with  the  names  of  those  who  shot  or 
exhibited  them.  Preliminary  to  the  exhibition,  the  circular 
has  been  widely  distributed  throughout  Europe  and  America, 
in  order  to  secure  a  list  of  specimens  available  for  this  pur- 
pose. A  blank  page  is  provided,  to  be  filled  out,  with  head- 
ings referring  to  the  name  of  the  animal,  the  exact  latitude 
and  longitude  where  shot,  found,  or  bred,  sex,  age,  length  of 
horn  along  the  curve,  distance  between  the  tips,  circumfer- 
ence, and  whether  the  skull  is  attached  or  not. 

Should  this  exhibition  prove  to  be  satisfactory,  it  is  pro- 
posed hereafter  to  have  another  of  the  solid  horns  of  animals, 
such  as  those  of  the  elk,  deer,  and  even  the  rhinoceros. 

FOSSIL  BLACK-HEADED  DUCK  IN  BELGIUM. 

Professor  Van  Beneden  announces  the  discovery  of  re- 
mains of  a  fossil  bird  in  the  Rupelian  clay  of  the  tertiary  of 
Holland,  and  identifies  them  unhesitatingly  as  belonging  to 
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the  Fulix  marUa,  or  black-headed  duck  (shuffler),  a  species 
Avell  known  to  sportsmen  and  naturalists  as  common  to  both 
Europe  and  America.  This  identification,  if  coiTect,  of  which 
Mr.  Van  Beneden  seems  to  entertain  no  doubt,  is  an  inter- 
esting fact,  as  carrying  back  this  species  through  a  very  re- 
mote antiquity.  The  remains  discovered  consisted  of  a  com- 
plete sternum,  a  large  portion  of  the  skull,  the  clavicle,  hu- 
merus, and  other  portions  of  the  skeleton.- — £uU.  Acad,  Roy. 
des  Sciences^  BmxeUeSj  18V3,  354. 

BESPIEATION  IN  FISHES   AT  DIFFERENT  AGES. 

A  series  of  experiments  lately  made  by  Quinquand,  and 
announced  to  the  Academy  of  Sciences  in  Paris,  will  be  of 
much  importance  in  the  practical  question  of  tlie  culture  of 
young  fish,  and  their  transportation  in  small  bulk  and  in  a 
limited  quantity  of  water  from  one  point  to  another.  Accord- 
ing to  this  author,  the  amount  of  oxygen  consumed  by  the 
same  fish  is  in  proportion  to  the  time — twice  as  much  being 
required  in  two  hours  as  in  one.  The  relative  power  of  res- 
piration, however,  in  fish  diminishes  with  the  increase  in 
weight ;  as  a  carp  of  three  and  a  half  pounds'  consumes,  in 
propoi1;ion,  scarcely  more  than  one  fouith  as  much  as  one  of 
three  fourths  of  an  ounce  in  the  same  space  of  time.  There 
appears  to  be  comparatively  little  variation  in  the  amount 
of  oxygen  required  in  the  same  time  by  different  species  of 
iish  of  the  same  weight.  In  fish  weighing  less  than  one 
]>ound,  the  activity  of  respiration  is  considerably  greater  in 
proportion  than  in  those  that  are  heavier.  Cai^p  weighing 
from  one  to  two  pounds  consume  from  one  seventh  to  one 
ninth  as  much  oxygen  as  man  in  the  same  time,  and  of  the 
same  unit  of  weight  of  living  matter.  Tench  weighing  over 
f^ne  pound  have  a  respiratory  activity  one  ninth  as  much  as 
man.  As  already  stated,  the  activity  of  respiration  is  greater 
ill  fish  of  small  size.  Thus  a  tench  of  four  and  a  half  ounces 
only  consumes  two  ninths  as  much  oxygen  as  man  in  propor- 
t  ion  to  the  weight ;  while  one  a  little  less  than  an  ounce  re- 
quires half  as  much.  It  is  known  that  among  mammals  the 
new  born  young  resist  asphyxia  much  more  vigorously  than 
adults.  The  contrarv  seems  to  be  the  case  amonij  fishes. 
Thus  eels  weighing  one  hundred  and  fifty  grains  perished 
twenty-four  houi*s  sooner  than  others  of  six  hundred  i;rains 


G.  GENERAL  NATURAL  HISTORY  AND  ZOOLOGY.    806 

placed  in  the  same  vessel.  The  cutaneous  respiration  offish, 
as  already  shown  by  Humboldt,  is  quite  feeble;  an  eel  of 
ten  ounces  absorbing  in  its  cutaneous  surface  0.30  of  a  cen- 
tigramme of  oxygen  in  an  hour,  and  another  of  sixteen  and  a 
half  ounces  absorbing  0.68. — 6  -S,  May  5, 1873, 1141. 


ABSBNCB    OF  FISH   ABOYB  THS   Y06BMITB  FALLS. 

It  is  a  curious  fact,  as  reported  by  Mr.  Livingston  Stone, 
that  there  are  no  fish  in  the  Merced  River  or  any  of  its  trib- 
utaries above  the  walls  of  the  Yosemite  Falls.  The  streams 
which  unite  to  form  the  Merced  above  the  falls  are  the  Ne- 
vada or  Main  Stream,  the  Lenaya,  the  Illilonette,  and  the  Yo- 
semite, all  well  supplied  with  clear,  cold,  and  beautiful  water, 
but  totally  destitute  of  fish  of  any  kind.  Connected  with 
these  streams  are  nearly  a  hundred  lakes,  from  two  hundred 
yards  to  a  mile  in  diameter,  and  equally  destitute  of  life.  The 
average  altitude  of  these  lakes  is  about  8000  feet  above  the 
level  of  the  sea. 

Mr.  Stone  suggests  the  expediency  of  stocking  these  wa- 
ters artificially  with  trout,  especially  the  Salmo  spectabiliSy 
which  inhabits  only  the  coldest  waters  of  the  Sacramento. 
But  it  may  be  a  question  whether  it  will  be  practicable  to 
accomplish  this  purpose  satisfactorily  in  the  probable  ab- 
sence of  a  sufllcient  quantity  of  food,  which  perhaps  more 
than  any  supposed  inaccessibility  may  be  the  cause  of  their 
absence.  Insect  larvae  and  crustaceans,  which  might  furnish 
nutriment  to  cyprinoid  fishes,  even  if  not  fed  upon  directly 
by  the  Salmonidcp,  are  possibly  unable  to  sustain  the  low 
temperature  of  the  streams. 

A  similar  absence  of  fish  life  to  that  referred  to  by  Mr. 
Stone  is  seen  in  the  upper  waters  of  the  Hudson,in  the  Adiron- 
dack region.  In  ascending  Mount  Marcy  via  Lake  Henderson, 
from  the  old  Adirondack  Iron-works,  Avalanche  Lake,  quite 
a  large  and  deep  body  of  water  is  met  with,  and  this  is  said 
to  be  uninhabited  by  any  kind  of  fish ;  and  it  is  quite  certain 
that  Opalescent  River,  the  bed  of  which  travelers  ascend  in 
climbing  the  mountain,  and  which  is  a  stream  of  considerable 
size,  is  likewise  entirely  destitute  of  fish.  The  only  form 
of  animal  life  that  was  observed  by  a  party  of  naturalists, 
who  were  engaged  in  the  inquiry,  consisted  of  the  larvae  of 
some  species  of  salamanders,  -prohMy  Desmoffnathus /kschs^ 
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the  adults  of  which  are  very  abundant  on  the  upper  levels  of 
the  mountain.  

REPJBODUCTION   IN  THE    EEL. 

The  method  by  which  reproduction  is  accomplished  in  the 
eel  has  been  for  a  long  time  one  of  the  problems  of  zoolog- 
ical science,  and,  although  much  attention  has  been  directed 
toward  its  solution,  it  is  not  until  quite  recently  that  any 
thing  like  a  satisfactory  indication  has  been  obtained.  In- 
deed, such  has  been  the  interest  in  the  question,  and  the  de- 
sire to  obtain  some  definite  conclusions,  that  rewards  have 
been  offered  by  quite  a  number  of  the  learned  bodies  of  the 
Old  World  for  a  satisfactory  essay  on  the  subject  The  pe- 
culiarities in  the  natural  history  of  the  eel  are  well  known, 
and  especially  the  fact  that,  while  spending  the  greater  part 
of  its  life  in  fresh  water,  this  is  but  a  preliminary  to  its  breed- 
ing in  the  sea.  The  salmon,  shad,  alewife,  and  other  species, 
as  is  well  known,  obtain  their  growth  in  the  sea,  and  run  up 
into  fresh  water  to  spawn;  precisely  the  reverse  being  the 
case  with  the  eel.  The  young  swarm  in  the  early  spring  in 
the  mouths  of  rivers,  and  are  known  to  go  upward  as  far 
as  the  very  head  waters  of  these  streams  and  their  tributa- 
ries, sometimes  in  such  numbers  as  almost  to  clog  the  chan- 
nel. The  adventurous  visitor  to  the  Falls  of  Niagara  who 
may  essay  the  exciting  feat  of  passing  under  the  falls  during 
the  summer  months  will  have  his  attention  called  to  the  im- 
mense number  of  young  eels  of  a  few  inches  in  length  writh- 
ing about  the  slippery  rocks  along  which  he  is  passing.  Un- 
der ordinary  circumstances  these  fish  find  little  difficulty  in 
ascending  falls,  by  making  their  way  through  the  intei*stices 
of  the  rocks,  or  even  by  crawling  out  at  night,  if  necessary, 
and  thus  passing  on  to  a  higher  level.  This  feat  is  impossi- 
ble at  Niagara,  as  shown  by  the  absence  of  eels  in  the  waters 
of  Lake  Erie.  The  eels  remain  in  fresh  water  probably  for 
a  period  of  several  years,  or  until  they  have  reached  a  con- 
siderable growth.  They  then  commence  their  descent,  and 
are  often  taken  in  immense  numbers  in  the  fall  of  the  year, 
in  baskets  and  other  special  contrivances  for  their  capture. 
When  they  get  back  to  the  sea,  it  is  probable  that  they  re- 
main there.  So  much  has  been  known  of  the  general  facts ; 
but  the  precise  nature  of  their  reproduction  has,  as  stated. 
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been  until  lately  a  mystery.  The  anatomy  of  this  fish  has 
been  frequently  investigated ;  but  it  was  not  until  the  labora 
of  Cruvelli  and  Maggi  that  we  have  come  to  any  thing  like  a 
clear  understanding  of  the  process.  The  somewhat  startling 
concjiusion  is  reached  by  these  gentlemen  that  the  eel  is 
strictly  a  hermaphrodite,  and  that  eggs  are  fertilized  by 
sperm  in  the  body  of  one  and  the  same  individual.  Professor 
£rcolani  has  repeated  the  experiments  of  the  gentlemen 
mentioned,  and,  while  differing  considerably  in  conclusions  as 
to  the  morphology  and  functions  of  the  several  parts,  agrees 
with  them  that  eels  are  complete  hermaphrodites,  which  we 
may  therefore  consideras  tolerably  well  established.  Cruvelli 
and  Maggi  find  a  very  curious  distinction  between  two  spe- 
cies of  European  eels--*  the  intestines  in  one  being  almost  a 
straight  line,  and  in  the  other  being  very  flexuose ;  these  dif- 
ferences being  accompanied  by  external  peculiarities  in  the 
relative  position  of  the  anus. — 1  B^  October  Q^  1872,  9. 

INFLUENCE  OF  JEXTEBNAL  CONDITIONS   ON  THE  STBUCTUBE  OP 

INSECTS. 

In  a  paper  by  Dr.  Horn  upon  the  Coleoptera  of  the  Rocky 
Mountains,  published  in  Professor  Hayden's  report  on  the 
geology  of  Montana,  an  interesting  generalization  is  made 
in  reference  to  the  relations  of  external  physical  conditions 
to  the  structure  of  insects.  The  doctor  remarks  that  from  an 
examination  of  a  large  number  of  specimens  of  JEleodes,  as 
also  of  other  genera,  he  finds  that  the  higher  the  elevation, 
or  the  color  of  the  climate,  the  rougher  and  more  deeply 
sculptured  is  the  species,  and  that  the  smoother  forms  are  to 
be  found  at  lower  latitudes,  or  in  places  nearer  the  level  of 
the  sea.  For  this  reason  he  has  no  difficulty  in  establishing 
many  so-called  species  of  Mleodea  and  of  OmiLa  as  geograph- 
ical races  of  a  smaller  number  of  species,  and  in  which  the 
law  referred  to  is  clearly  indicated. 

He  also  finds  that  species  every  where  in  our  fauna  appear 
to  be  distributed  on  lines  of  country  presenting  as  nearly  as 
possible  similar  meteorological  conditions.  Thus  many  Ore- 
gon forms  extend  southward  into  California,  gradually  seek- 
insr  a  hiirher  mountain  habitat  as  the  res;ion  becomes  warm- 
er.  Two  species — Trogoaoma  harriaii  and  Phryganophihia 
coUarU — extend  their  habitat  from  Maine  to  California,  fol- 
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lowing  the  cooler  regions  westward  from  Maine  through  the 
Canadas  and  Red  River  region,  thence  northward  nearly  to 
Sitka.  From  the  latter  point  southward  to  Oregon  both  oc- 
cur at  the  ordinary  levelj  and  rising  as  a  more  southern  re- 
gion is  reached,  until,  at  the  latitude  of  Visalia,  they  occur 
only  a  short  distance  below  the  snow  line,  at  an  altitude  of 
from  ten  to  twelve  thousand  feet. — 6  2>,  June^  1873,  360. 

DISGOYBBT   OF  DANAIS   ABCHIPFUS  NEAR  MELBOUBNS. 

Professor  M*Coy,  of  the  University  of  Melbourne,  announces 
the  discovery  near  Melbourne,  in  April,  1872,  of  quite  a  large 
number  of  specimens  of  an  American  butterfly,  the  Danais 
archippus.  He  had  previously  received  specimens  from  Lord 
Howe's  Island,  on  the  northeast  coast  of  Australia,  and  from 
the  Clarence  River,  in  New  South  Wales ;  and  on  the  pres- 
ent occasion  they  were  detected  at  numerous  points  within 
fourteen  miles  of  each  other.  The  fact  is  an  extremely  in- 
teresting one,  as  there  seems  to  be  no  reason  to  consider  the 
species  as  a  permanent  inhabitant  of  Australia,  and  it  was 
suggested  that  they  may  have  been  brought  there  by  some 
atmospheric  current. — 10  -4,  Jtine^  1873,  440. 

NUMBEB  OF  THE   BED  BLOOD   COBPUSCLES. 

By  means  of  a  simple  apparatus,  Malassez  has  succeeded  in 
counting  the  red  corpuscles  in  the  blood  of  several  animals.  A 
known  quantity  of  the  blood  is  mixed  with  a  preservative  fluid, 
and  this  is  introduced  into  a  flat  capillary  tube  of  known  vol- 
ume, and  viewed  under  a  microscope,  the  eye-piece  of  which  is 
divided  into  squares.  Knowing  the  number  of  corpuscles  in 
a  square,  the  number  of  squares  which  include  the  tube,  and 
the  volume  of  the  tube,  it  is  easy  to  calculate  the  number  of 
corpuscles  in  a  cubic  millimeter.  (An  ingenious  microscopic 
slide  for  this  and  many  other  similar  purposes  has  been  de- 
vised by  Mr.  D.  S.  Holman,  of  Philadelphia,  and  is  figured  in 
Nature  for  May  22,  1873,  p.  79.)  In  mammals  the  number 
of  red  corpuscles  in  each  cubic  millimeter  varies  from  3.6  to 
18  millions.  The  average  number  in  human  blood  is  4  mill- 
ions; in  that  of  camels,  10  to  10.4  millions;  in  that  of  goats, 
18  millions ;  and  in  that  of  the  porpoise,  3.6  millions.  Birds 
have  fewer,  the  maximum  being  4,  the  minimum  1,  and  the 
mean  3  millions.     Fishes  have  still  fewer  than  birds,  and 
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cartilaginous  fishes  a  less  number  than  osseous.  The  latter 
will  average  from  700,000  to  2,000,000;  the  former  from 
140,000  to  230,000.  The  number,  therefore,  decreases  as  the 
animal  is  lower  in  the  scale,  while  the  size  increases.  But 
the  invei*se  proportion  of  the  one  to  the  other  is  not  constant, 
since,  for.  example,  the  llama  and  the  dromedary  have  larger 
corpuscles  than  man,  and  more  of  them.  So  in  the  case  of 
birds,  the  corpuscles  gain  more  by  the  increase  in  their  vol- 
ume than  they  lose  by  the  diminution  in  number. 


NEW  BONE   CAVE. 

A  bone  cavern  has  lately  been  found  in  the  cliffs  to  the 
southwest  of  the  Bay  of  Kirkcudbright,  on  the  c6ast  of  Scot- 
land, which  has  been  thoroughly  explored,  with  the  result  of 
bringing  to  light  numerous  fragments  of  animals,  such  as  the 
ox,  red  deer,  goat,  pig,  horse,  pine-marten,  etc.  .  Intermingled 
with  them  were  fragments  of  bronze  inplements,bone  needles, 
and  other  bone  implements.  A  single  piece  only  of  wrought 
stone  has  been  found,  and,  so  far,  no  flint  implements  of  any 
kind.  

NEW  VEBTEBRATE  FOSSILS. 

Wonderful  as  have  been  the  discoveries  of  extinct  verte- 
brate life  in  the  tertiary  and  cretaceous  deposits  of  the  West, 
the  developments  made  in  Colorado  during  the  summer  of 
1873,  by  the  expedition  of  Professor  Hayden,  appear  to  be 
the  most  marvelous  of  all ;  the  species  found  being  not  only 
numerous,  but  entirely  peculiar  to  the  region,  and,  with 
scarcely  an  exception,  new  to  science.  In  several  papers 
lately  published  by  Professor  Cope,  we  find  descriptions  of 
no  less  than  fifty-three  species  of  mammals,  ^ye  of  serpents, 
seven  of  saurlans,  and  four  of  toi*toises ;  and  it  is  believed 
that  a  careful  study  of  the  immense  collections  made  will 
ultimately  reveal  double  this  number.  The  precise  locality 
and'  its  exact  geological  position  have  not  been  announced, 
but  will  doubtless  be  given  in  a  detailed  account  which  will 
accompany  Professor  Hayden's  repoi*t. 

The  bed  was  discovered  by  Mr.  James  Stevenson,  of  Pro- 
fessor Hayden's  party,  and  the  exploration  was  made  by  Pro- 
fessor Cope,  under  its  auspices. — 12  -4, 1873, 394. 
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AB0BI6INAL  HONET. 

At  a  late  meeting  of  the  Academy  of  Sciences  of  San  Fran- 
cisco, Mr.  R.  E.  C.  Stearns  presented  a  paper  upon  the  money 
of  uncivilized  man,  exhibiting  specimens  of  this  circulating 
mediam  and  of  the  shells  from  which  it  was  derived,  fie 
remarks  that  the  durability  and  ease  of  manipulation  of  shells 
have  long  caused  them  to  be  employed  in  domestic  intercourse 
and  trade;  and,  among  these,  he  firat  enumerated  the  common 
clam  of  the  eastern  coast  of  the  United  States,  the  purple 
portion  of  which  constituted  the  wampum,  or  one  class  of 
their  money,  while  another  was  made  from  the  axes  of  a  spe- 
cies oiPyrula.  In  each  shell  about  half  an  inch  in  diameter 
of  the  inside  is  of  this  purple  color,  and  this  was  converted 
into  beads,  which  they  called  Suckanhock^  or  black  money, 
and  had  twice  the  value  of  their  white  money,  or  wampum 
])i'oper,  which  was  made  of  the  Metatthock  or  PyruUx.  This 
was  used  not  only  among  the  Indians,  but  among  the  whites; 
and  it  is  remarked  that  the  solid  cash  with  which  the  sala- 
ries of  ministers  were  formally  paid  included  black  and  white 
wampum. 

The  money  of  the  west-coast  Indians  is  a  species  of  tusk 
shell,  or  Dentalium,  resembling  a  hollow  elephant's  tusk,  the 
woi*th  depending  upon  the  length  of  the  shell.  These  are 
strung  on  cords  and  worked  up  in  various  forms  of  beaded 
and  other  ornaments,  having  a  distinct  value  among  the  In- 
dians, according  to  the  size  of  the  shell  and  their  number, 
quite  as  fixed  as  that  of  the  specie  or  the  paper  money  of  the 
United  States.  The  use  of  the  money  cowry  in  Africa  is 
well  known,  many  tons  of  the  shells  being  annually  imported 
to  Great  Britain,  and  again  exported  for  barter  with  the  na- 
tive tribes. — San  M'ancieco  Bulletin^  July  11, 18Y3. 


TRANSLATIONS   OF  ASSTBIAN  AND  EGYPTIAN  TEXTS. 

The  Society  of  Biblical  Archaeology  has  lately  undertaken 
to  publish  a  series  of  translations  of  all  the  important  Assyr- 
ian and  Egyptian  texts  which  exist  in  the  various  collections 
of  England  and  the  Continent,  thus  presenting  in  the  English 
tongue  the  remains  of  th6  oldest  and  most  authentic  litera- 
ture in  the  world.  Nature  remarks  that  nearly  all  the  pnn- 
cipal  translators  have  offered  their  services  for  this  purpose. 
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and  while  each  author  will  be  alone  responsible  for  his  por- 
tion of  the  work,  the  general  arrangement  of  the  materials 
will  rest  with  the  president  of  the  society. 

The  selection  of  records  will  embi'ace  the  entire  i-ange  of 
Egyptian  and  Assyrian  history  and  literature.  The  first  vol- 
ume is  shortly  to  be  issued  by  Messi-s.  Bagster  &  Sons. — 12 
A^  June  6, 18Y8, 112.  

THE  PREHIgTOBIC  BACES   OF  AMERICA. 

Shortly  before  his  death,  the  late  Colonel  J.  W.  Foster 
completed  the  manuscript  of  a  work  upon  the  prehistoric 
races  of  the  United  States,  which  has  just  made  its  appear- 
ance from  the  press  of  S.  C.  Griggs  &  Co.,  of  Chicago.  This 
contains  an  excellent  summary  of  the  present  state  of  our 
knowledge  of  the  aborigines  of  North  America,  as  illustrated 
by  the  remains  found  in  mounds,  shell  heaps,  and  ancient 
mines,  as  well  as  by  their  crania.  Beginning,  for  the  first 
chapter,  with  a  notice  of  the  recent  pix)gress  of  ethnology, 
and  with  the  evidences  of  the  antiquity  of  man  in  Europe, 
the  second  chapter  is  devoted  to  the  proofs  of  this  antiquity 
in  the  United  States,  and  the  authenticity  and  value  of  the 
remains  found  in  the  gold  drift  of  California ;  and  the  Cal- 
averas skull,  the  plummet  from  San  Joaquin  Valley,  etc.,  are 
passed  under  review. 

A  chapter  is  devoted  to  a  notice  of  the  mound-buildere 
and  the  geographical  distribution  of  their  work,  and  another 
to  the  shell  heaps  of  the  coast,  followed  by  one  on  the  gener- 
al nature  of  the  mounds  and  their  inclosures,  and  the  arts  and 
manufactures  as  shown  by  these  remains.  The  chapter  on 
ancient  raining  by  the  mound  builders  is  very  interesting, 
the  author  having  himself  prosecuted  very  extensive  investi- 
gations on  the  subject  during  his  connection  with  the  surveys 
in  the  Lake  Superior  region.  The  special  characteristics  of 
the  mining  of  the  aboriginal  man  of  America  are  discussed, 
and  references  made  to  certain  peculiar  forms  of  implements 
noticed  by  Colonel  Foster  at  the  late  meeting  of  the  Ameri- 
can Association  at  Dubuque. 

The  inquiry  as  to  the  origin  of  th6  mound-builders  is  an- 
swered by  a  suggestion  that  they  were  derived  from  the 
tropics  rather  than  a  migration  from  the  Old  World,  as  there 
is  no  appreciable  difference  between  the  crania  of  the  ancient 
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races  in  Bra;zil  and  Central  America  and  those  of  North 
America.  The  volume  concludes  by  a  chapter  upon  the 
unity  of  the  human  race,  and  one  upon  chronometric  measure- 
ments as  applied  to  the  antiquity  of  man. 

The  whole  work  is  an  excellent  compendium  of  the  state 
of  our  knowledge  of  this  subject  up  to  a  recent  period ;  and 
however  readers  mav  differ  from  the  conclusions  of  the  au- 
thor,  the  work  is  eminently  worthy  of  the  study  of  all  inter- 
ested in  the  department  of  ethnology. 

THE   CESNOLA   COLLECTION. 

The  acquisition,  on  the  part  of  the  Metropolitan  Museum 
of  Art  in  New  York,  of  the  valuable  collection  of  curiosities 
gathered  in  Cyprus  by  General  Di  Cesnola,  is  a  fact  of  much 
note,  especially  as  great  efforts,  were  made  to  retain  it  in  Eu- 
rope. It  was  purchased  from  the  owner  by  Mr.  John  Taylor 
Johnson,  of  New  York,  for  the  sum  of  $50,000  in  gold,  and 
is  to  be  exhibited  in  the  Douglas  mansion  on  Fourteenth 
Street.  The  collection  embraces  over  ten  thousand  speci- 
mens, in  great  variety,  including  representatives  of  different 
historical  epochs,  and  embracing  objects  of  art  from  the 
rudest  to  the  most  finished  character.  Among  them  are 
large  numbers  of  statues  of  various  sizes,  articles  of  pottery, 
ornaments,  weapons  of  war  and  of  the.  chase,  bottles,  coins, 
etc. — New  York  HeraM^  January  29, 1873.  . 

THE   CANSTADT  EACE   OF  MANKIND. 

A  very  important  ethnological  work  has  lately  been  com- 
menced by  Quatrefages  and  Hamy,  entitled  Crania  JEthnica 
— Les  Crdnes  des  Haces  Humainea — ^in  which  it  is  proposed 
to  present  a  systematic  account  of  the  principal  types  of  the 
human  skull,  both  ancient  and  modern.  The  materials  are  to 
be  found  in  the  various  collections  of  Paris  and  those  of  for- 
eign countries,  which  have  been  placed  at  the  command  of 
the  authors. 

The  first  livraiaon  is  especially  occupied  by  an.  inquiry  into 
the  so-called  fossil  races  of  man,  which,  however  peculiar  in 
their  general  character,  the  authors  maintain  to  be  still  per- 
sistent in  various  parts  of  the  world.  This  race  they  call  the 
Canstadt  race,  from  the  fact  that  its  first  discovery  was,  in 
1700,  at  Canstadt,  Stuttgart,  as  the  result  of  certain  investi- 
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gallons  undertaken  by  the  order  of  Duke  Ludwig,  of  Wtlr- 
temberg.  The  importance  of  this  fragment,  although  figured 
by  Jager  and  Fraas,  has  only  recently  been  recognized,  and 
it  is  bronght  prominently  forward  in  the  present  work. 

The  essential  characters  of  this  Canstadt  race  are  especially 
seen  in  the  male  sex — namely,  a  remarkable  flattening  of  the 
cranial  vault,  accompanied  by  a  very  decided  degree  of  doli- 
ehocephaly,  or  the  backward  projection  of  the  postenor  re-« 
gion  of  the  cranium ;  a  development,  sometimes  enormous, 
of  the  frontal  sinuses,  and  th6  very  oblique  direction  of  the 
forehead,  the  depression  of  the  parietals  in  their  postero-inter- 
nal  third,  etc.  These  eb^mcteristics  are  very  much  reduced 
in  the  female  sex.  Thus,  the  superciliary  ridges  disappear 
almost  entirely,  the  projection  of  the  occipital  is  much  less 
marked,  but  the  flattening  of  the  cranial  Vault  and  some  other 
characters  are  persistent.  The  terra  doHcho- platycephalic 
has  been  applied  to  this  cranial  type,  so  well  marked  in  the 
aggregate  of  its  characters. 

The  skulls  from  Canstadt,  Enghisheim,  Brux,  Neanderthal, 
and  Denise  are  believed  to  belong  to  the  male  sex,  while 
those  of  Staengenaes,  Glmo,  and  Clichy  are  considered  as  fe- 
males. All  of  these  are  without  the  lowey  jaw.  Separate 
lower  jaws,  believed  to  belong  to  the  same  race,  are  those  of 
Naulette,  Arcy-sur-Cure;  Clichy,  and  Goyet.  The  skull  from  • 
Forbes'  Quarry,  in  Gibraltar,  is  thought  to  belong  to  the  same 
period,  although  this  is  not  absolutely  certain.  Unfortunate- 
ly this  is  the  only  perfect  one  of  all  that  supposed  age.  It 
exhibits  a  large,  massive  face,  with  very  large  orbits,  the  nos- 
trils much  distended,  and  the  upper  mandible  extending  de- 
cidedly forward. 

The  authors  proceed  to  remark  that  this  general  type  of 
cranium  iis  not  confined  to  the  geological  period,  but  that  it 
is  found  in  the  dolmens,  and  in  the  tombs  of  the  Middle 
Ages,  and  that  even  in  modern  individuals  such  characteris- 
tics have  been  noticed  in  Scotland,  Ireland,  England,  Spain, 
France,  Sweden,  Denmark,  Switzerland,  Austria,  and  Russia. 
No  illustrations  of  this  type  have  been  hitherto  noticed  from 
the  eastern  borders  of  Europe  to  Australia,  but  in  this  latter 
continent  some  of  the  tribes  living  in  the  neighborhood  of 
Port  Western  have  a  decided  similarity — a  fact  first  pointed 
out  by  Huxley,  and  justified  by  a  careful  Comparison^     v 
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The  authors  inquire  whether  this  modern  exhibition  of  the 
Canstadt  type  can  possibly  be  the  result  of  atavism  (the  re- 
appearance of  a  primitive  fonn  among  its  descendants  at 
long  intervals),  or  a  continuous  manifestation  of  a  persistent 
race.  The  latter  they  think  most  probable,  and  consider  it 
to  result  from  the  diffusion  of  this  special  race  of  mankind 
over  a  particular  region  of  the  world.  They  are  decidedly  of 
the  opinion,  however,  that  this  form  of  cranium  is  not  at  all 
incompatible  with  an  intellectual  development  equal  to  that 
of  a  less  exceptional  condition,  as  among  its  more  modern 
illustrations  are  individuals  distinguished  by  tlieir  intelli- 
gence, besides  numerous  historical  personages,  among  whom 
they  cite  Kay  Lykke,  a  Dane,  who  was  distinguished  in  the 
politics  of  the  seventeenth  century,  and  whose  skull  is  fig- 
ured in  the  JEihmca;  Saint-Mansuy,  bishop  of  Toul,  in  the 
fourth  century ;  and  Robert  Bruce,  the  Scottish  hero. 

These  facts  show  how  great  is  the  error  of  attaching  to 
any  particular  cranial  form  an  absolute  idea  of  intellectual 
or  moral  superiority.— 6  £,June  2, 1873, 1313. 

THE  RELATIONSHIP  OF  THE  COYOTE  TO  THE  POINTER  DOG. 

In  a  paper  upon  the  prairie-wolf,  or  coyote,  of  North  Amer- 
ica, published  in  the  American  Naturalist  by  Dr.  Elliott 
Cones,  a  critical  inquiry  is  made  into  the  relationship  of  this 
animal  with  the  several  species  of  native  dogs,  this  with  spe- 
cial reference  to  the  theory  broached  by  Jeitell^s  and  others 
as  to  the  identity  of  the  prairie-wolf  with  the  dog  of  the 
bronze  period  of  Europe.  He  finds  the  relationship  between 
the  coyote  and  the  pointer  dog  to  be  very  close,  this  being 
strengthened  by  the  total  absence  of  curve  to  the  tail  in  both 
species.  In  a  table  of  comparative  measurements.  Dr.  Cones 
shows  that  the  pointer  and  coyote  differ  less  in  size  and  pro- 
portion than  many  individual  coyotes  do  from  each  other,  and 
that  there  is  no  essential  discrepancy  in  the  general  build. — 
5  2>,e7w/y,1873, 387.  

FOSSIL  LEMUR  IN  FRANCE. 

The  cranium  of  a  fossil  lemur  has  lately  been  discover- 
ed by  M.  Delfortrie  in  the  deposits  of  phosphorite,  or  com- 
pact phosphate  of  lime,  worked  in  the  depai*tment  of  Lot,  in 
France. — 16  Ay  Attgust^  1873,  246. 
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NEW   FOSSILS   DISCOVERED   BY   PROFESSOE   COPE. 

Professor  Cope,  under  date  of  July  15,  publishes  notes  of 
some  new,  extinct  mammalia  from  the  tertiary  deposits  of 
the  Rocky  Mountain  region.  One  of  these  he  names  ..^u- 
rodon  nmstelinus,  dkn  animal  about  the  size  of  the  domestic 
cat.  Another  is  the  Aceratherium  megaloduSy  which  he  char- 
acterizes as  about  the  size  of  an  Indian  rhinoceros,  but  with 
much  larger  teeth.  In  some  respects  it  has  decided  relations 
to  the  genus  rhinoceros. 

NEW  FOSSIL  MAMMAL  FROM  PATAGONIA. 

Professor  William  H.  Flower  has  communicated  to  the 
Koyal  Society  an  account  of  a  new  fossil  mammal  from  Pata- 
gonia, obtained  by  Dr.  Robert  D.  Cunningham  in  deposits  of 
uncei*tain  age  on  the  banks  of  the  River  Gallegos.  The  mo- 
lar teeth  of  this  animal  resemble  those  of  the  genus  rbinoce- 
iH)s,  to  which  it  would  appear  to  be  related  through  Hyraco- 
don,  and  it  is  also  allied  more  remotely  to  Macrauchetiia^ 
though  still  more  so  to  the  Neaodon  and  I'oxodan,  The 
animal  had  the  complete  typical  number  of  teeth,  namely, 
twenty-two  above  and  twenty-two  below,  arranged  in  an  un- 
broken series,  and  nearly  of  even  height,  presenting  a  re- 
markable gradual  transition  in  character  in  both  jaws  from 
the  fii-st  incisor  to  the  last  molar. — 12  A^  Jidy  10, 1873, 214. 


CAUSE    OF  MORTALITY   AMONG   SCOTTISH   GROUSE. 

s 

A  writer  in  Land  and  Water  attempts  to  solve  the  prob- 
lem as  to  the  unprecedented  mortality  among  the  Scottish 
grouse  during  the  present  season,  on  the  supposition  that  this 
is  due  to  the  great  amount  of  rain  during  the  last  autumn 
and  winter,  which  saturated  the  moors,  and  converted  their 
soil  into  a  kind  of  pulp.  This  prevented  the  grouse  from  ob- 
taining a.  ready  access  to  the  fine  silver  sand,  which,  in  his 
opinion,  is  an  absolute  requisite  for  the  proper  trituration  in^ 
the  stomach,  and  consequent  digestion  of  the  food.  He  says, 
that  the  poor  birds  were  driven  to  the  banks  of  the  stres^ms; 
in  a  vain  effort  to  obtain  this  material,  where  they  perished> 
by  hundreds,  and  that  the  water-courses  in  somq  places  were 
obstructed  by  their  carcasses*    In  addition  to  this  there  was. 
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a  heavy  snow-storm  in  May,  which  destroyed  every  nest  and 
egg, — 2  A,  August  16, 1873, 122. 

ADDITIONS   TO   YALE   COLLEGE   MUSEUM. 

Amei-ican  naturalists  are  congratulating  themselves  upon 
the  acquisition  by  Professor  Marsh,  for  the  museum  at  Yale 
College,  of  the  finest  specimen  of  pterodactyl  yet  discovered* 
This  was  recently  found  in  Bavaria,  and  was  especially  chai^ 
acterized  by  exhibiting  distinct  indications  of  the  membranes 
connecting  the  bones  of  the  wing,  which  in  this  respect  some- 
what resembled  those  of  the  bat.  Of  the  numerous  speci- 
mens of  this  flying  reptile  in  public  and  private  museums,  no 
others  have  exhibited  this  character  to  any  thing  like  the 
same  degree,  and  much  emulation  was  excited  iu  regard  to 
its  acquisition.  It  is  understood  that  the  British  Museum,  the 
Berlin  Museum,  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, and  other  great  establishments,  were  all  negotiating 
for  the  purchase ;  but  Professor  Marsh  was  the  only  one  who 
gave  carte  blanche  by  telegraph  to  the  owner,  authorizing 
him  to  name  his  price. 

Another  important  addition  made  by  the  Professor  to  the 
museum  of  Yale  is  the  Zeltner  collection  of  Central  Amer- 
ican antiquities,  gathered  by  Mr.  Zeltner  during  a  period  of 
several  years'  service  as  French  consul  at  Panama.  The  col- 
lection embraces  a  very  fine  series  of  gold  images  from  the 
Chiriqui  graves,  as  well  as  about  a  hundred  pieces  of  pot- 
tery. They  constitute  the  originals  of  the  illustrations  of 
Zeltner  in  his  work  on  the  antiquities  of  Chiriqui; 

PTERODACTYL  IJST  THE   CAMBBIDGE   MUSEUM. 

Among  the  recent  additions  to  the  Museum  of  Compara- 
tive Zoology  at  Cambridge  is  a  very  complete  apeeimen  of 
pterodactyl,  which  is  believed  by  Professor  Agassiz  to  be  one 
of  the  most  perfect  illustrations  of  the  genus  extant.  It  has 
already  funiished  him  the  means  of  correcting  some  impdr- 
tiant  errors,  its  special  value  being  in  the  fact  that  the  two 
sides  are  preserved  upon  corresponding  slabs,  such  details 
as  are  not  appreciable  in  one  slab  being  evident  in  the 
other. 

-  The  restorations  by  Wagler  and  Goldfuss  are  proved  by 
tJ)is  specimen  to  be  imperfect  or  unnatural ;  that  of  the  for- 
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mer,  in  regard  to  the  bend  of  the  articulations  of  the  fore- 
arm, and  the  omission  of  the  metacarpal  joint ;  that  of  the 
latter,  in  the  suppression  of  an  entire  joint  of  the  hand,  the 
metacarpal  part  of  the  whole  hand  having  been  overlooked, 
The  number  of  fingers  also  appears  to  have  been  incorrectly 
stated,  the  specimen  of  Professor  Agassiz  showing  only  three 
short  fingers  in  the  hand  and  four  perfect  ones  in  the  foot. 
This  is  the  case,  at  least,  in  tiie  type  of  JP.  longirostris. 


A  LARGS:   FISH. 

Messrs.  Middleton,  Caiman,  ife  Co.,  the  well-known  fish 
dealers  in  the  Fulton  fish  market,  New  York,  received  sev- 
eral.  specimens  of  an  enormous  fish,  known  as  the  "Black 
Gropej'."  One  of  these^  presented  by  them  to  the  National 
Museum  at  Washington,  was,  identified  by  Professor  Gill  as 
JPromicrcps  giLctsa^  and  belongs  to  the  family  Serranidce,  to 
the  typical  genus  of  which  (Serranua)  it  was  originally  re- 
feftred.  It  is  an  inhabitant  of  Cuban  waters  and  the  West 
India  seas,  but  has  not  hitherto  been  satisfactorily  identi- 
fied as  occurring  on  the  coast  of  the  United  States,  although 
the  young  may  perhaps  have  been  described  under  another 
name. 

These  fish,  it  is  reported,  were  taken  in  shad  seines,  in  the 
mouth  of  the  St.  John's  River,  Florida,  and  must  have  been 
almost  a  match  for  their  captors,  as  the  one  presented  to.  the 
National  Museum  weighed  750  pounds,  and  had  a  length  of 
nearly  eight  feet,  with  a  circumference  of  about  seven.  In 
form  arid  general  appearance  it  jsomewhat  resembles  the  sea- 
bass,  but  has  small  eyes,  placed  ranch  farther  forward,  and 
the  tail  fin  is  round  ;  as  indicated  by  the  name,  the  color  is 
almost  black.  Nothing  special  is  on  record  in  regard  to  its 
habits,  unless  it  be  the  fi«h  referred  to  in  Elliot's  "Sports  of 
North  Carolina,"  as  "  of  gigantic  size."  The  flesh  of  this  fish 
is  excellent,  though  rather  coarse,  and  brings  a  good  price  in 
the  Havana  market.  They  may  probably  be  considered  as 
hmong  the  largest  of  the  marine  fishes  on  the  coast  of  Amer- 
ica, exceeded  only  by  the  sharks  and  rays,  and  by  species  of 
the  sword-fish  and  tunny  groups. 

A  cast  has  been  made  at  Washington  of  the  specimen, 
which,  with  the  skeleton,  will  be  placed  on  exhibition. 
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RELATIONS   OF  THE  MBGATBBBIID.A. 

On  a  previous  page  of  the  Becord  we  gave  an  abstract  of 
a  memoir  by  Dr.  Burmeister  on  a  group  (  GlyptodontidoB)  of 
extinct  gigantic  "  edentate  "  mammals  of  South  America  re- 
lated to  the  living  armadillos.  We  are  now  enabled  to  add 
the  results  of  the  latest  investigations  into  a  related  group 
{Megatheriidce)  of  the  same  order,  also  confined  to  America, 
but  common  to  North  and  South,  as  published  by  Professor 
Paul  Gervais,  of  Paris.  The  megatheriids  have  their  nearest 
relations  among  the  sloths  of  the  present  epoch,  but  form  a 
very  distinct  family,  having  less  strict  affinities  also  with  the 
glyptodonts.  They  are  supposed  by  Gervais  to  have  differed 
in  habits,  although  agreeing  in  being  ground  and  not  arboreal 
animals,  their  great  size  forbidding  their  residence  among 
trees  like  their  living  relations.  Most  of  them  are  believed 
by  Gervais  to  have  lived  upon  ants  and  termites,  their  pow- 
erful claws  having  probably  been  employed  for  digging  into 
the  ant-hills ;  but,  at  the  same  time,  it  is  conceded  that  t)!ey 
may  have  in  part  subsisted  on  vegetable  matter.  One  of  the 
genera  (Zestodon),  however,  was  carnivorous. 

Nine  genera  are  admitted  by  Professor  Gervais,  and  are 
distinguished  by  differences  of  dentition  as  well  as  of  the 
skeleton.     They  are  distributed  as  follows : 

1.  Megatherium — North  and  South  America. 

2.  Gododon — Brazil. 

3.  Lestodon — known  only  by  remains  in  the  museum  at 
Paris.' 

4.  Megalonyx — North  and  South  America.  Remains  from 
Cuba  have  been  described  under  the  names  JHfegalochnus  and 
Mj/omorphu8, 

5.  Mylodon — North  and  South  America. 

6.  Scelidotherium^  or  Platyonyx — South  America. 

7.  SpJierodon — South  America. 

8.  A  new  genus,  unnamed,  from  the  Argentine  Confedera- 
tion. 

9.  Another  new  unnamed  genus,  represented  by  a  heel 
bone  (calcaneum),  obtained  in  Brazil,  and  which  indicates  an 
animal  as  large  as  the  Scdidotheritim^  and  larger  than  the 
Megdhnyx. 

In  the  opinion  of  Professor  Gervais,  the  edentates  consti- 
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tute  not  an  order,  but  a  sub-class  of  mammals ;  and  of  such 
a  sub-class  the  tardigrades  (including  the  sloths  and  the 
megatheriums)  would  form  an  order. 

SBCENT  EXPLOBATIONS   OF  PBOFESSOB   COPE. 

'  Professor  E.  D.  Cope  has  recently  returned  to  Philadelphia, 
after  completing  an  extended  examination  into  the  vertebrate 
paleontology  of  certain  tertiary  strata  in  Colorado  and  Wyo- 
ming. A  rough  estimate  places  the  number  of  species  ob- 
tained by  him  during  the  season  at  one  hundred  and  fifty, 
principally  Mammalia  and  Meptiliay  of  which  from  seventy- 
five  to  one  hundi'ed  are  new  to  science.  About  one  hundred 
species  were  obtained  from  the  miocene  in  Colorado.  This 
fauna  possesses  many  points  in  common  with  that  of  the 
White  River,  in  Dakota,  but  includes  many  species,  and  some 
higher  groups,  not  known  to  occur  in  the  latter  region.  Thus 
five  new  species  of  serpents  and  seven  of  lizards  are  the  first 
of  either  order  discovered  in  the  American  miocene.  Among 
Mammalia^  several  new  genera  and  species  of  Insectivora, 
mostly  of  small  size,  are  added,  while  the  discoveries  of  new 
Modentia  are  quite  as  numerous ;  two  new  genera  are  called 
Hdiscomys  and  Frieium,  Several  new  feline  and  canine 
genera  and  species  were  procured,  noteworthy  among  which 
are  some  sabre-toothed  tigers.  Of  hoofed  animals.  The  most 
striking  are  the  six  new  species  of  the  new  genus  Symborodon^ 
which  is  an  ally  of  Titanotherium.  They  are  described  as  re- 
sembling the  rhinoceros  in  many  respects,  the  points  where- 
in they  differ  constituting  resemblances  to  the  Eoha^ilidoe. 
Thus  they  were  more  elevated  than  the  rhinoceros,  and  had 
shorter  feet.  They  bore  a  pair  of  horns  on  the  front  or  snout, 
above  or  in  front  of  the  eyes,  as  indicated  by  solid  cones,  in 
some  of  the  species  reaching  a  foot  in  length.  The  largest 
species,  S,  bucco  (Cope),  was  as  large  as  the  African  elephant, 
the  smallest,  S.  acer  (Cope),  equaled  the  Indian  rhinoceros. 
Portions  of  over  fifty  of  these  animals  were  obtained,  twenty- 
five  of  which  embraced  crania.  Some  of  the  artiodactyls 
are  remarkable  for  their  small  size,  one  species  not  exceeding 
a  squirrel  in  bulk. 

The  earliest  appearance  of  serpents  in  geologic  time  is,  so 
far  as  known  at  present,  in  the  eocene  period.  Professor 
Owen  was  the  first  to  determine  the  existence  of  these  ani- 
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mals  dimng  tbe  period  of  the  London  clay,  naming  the  most 
prominent  genus  Fakeophis^  and  stating  its  relationships  to 
be  to  the  boas.  Remains  of  serpents  are  so  rare  that  they 
had  never  been  observed  out  of  Europe  until  1868,  when  the 
first  American  species  were  obtained  by  Professor  Cope  from 
the  eocene  of  New  Jei-sey.  In  18^0,  he  procured  fossil  rattle- 
snakes from  the  cave  formations  of  Yirgioia,^ndy  later,  barno- 
less  species  from  similar  localities  in  PeAnsylvania.  In  the 
following  year,  Professor  Marsh  described  five  specie^  from 
the  eocene  of  Wyoming.  During  the  past  season  an  impor- 
tant intermediate  station  of  geologic  time  was  discovered  for 
them  by  Professor  Cope,  in  the  miocene  of  Colorado-  He 
lias  recently  described  five  new  species  of  three  genera,  stated 
to  have  been  mostly  of  the  innocuous  group.  Thus  in  the 
serpents,  as  in  the  gar-fishes,  the  various  gaps  in  the  record 
are  being  rapidly  filled. 

BINNEY   ON    GEOGRAPHICAL  DISXmBUTION   OF   MOLLUSKS. 

Mr.  William  G.  Binney  has  lately  published,  in  one  of  tKe 
BttUetins  of  the  Museum  of  Comparative  Zoology  of  Cam- 
bridge, a  paper  upon  the  geographical  distribution  of  the 
terrestrial  air-breathing  mollusks  of  North  America,  in  wht^h 
he  establishes  much  the  same  faunal  pmvinces  that  Professor 
Baird  ascertained  to  exist  from  a  study  of  the  birds.  He 
recognizes  three  principal  provinces,  a  Pacific,  a  Centi-al,  and 
an  Eastern.  The  Pacific  pjx)vince  coincides  with  the  Pacific 
water-shed  of  the  United  States,  and  extends  from  San  Diego 
in  the  south  to  Alaska  in  the  north.  The  peninsuU  of  Lower 
California  is  considered  as  belonging  rather  to  Mexico.  The 
Central  province  reaches  from  the  Rocky  Mountains  on  the 
east  to  the  Sierra  Nevada  Mountains  on  the  west,  and  is  em- 
braced between  Mexico  and  the  British  possessions.  The 
Eastern  province  comprises  the  remaining  portion  of  the  con- 
tinent north  of  Mexico. 

Several  subdivisions  are  established  by  Mr.  Binney  upon 
the  study  of  the  shells,  the  Pacific  province  being  divided 
into  the  Californian  and  the  Oregonian  regions,  the  former 
embracing  the  whole  of  the  State  of  California,  the  latter  the 
rest  of  the  west  coast  of  the  United  States,  including  Alaska. 
The  two  overlap  near  Humboldt  Bay. 

No  subdivisions  are  established  for  the  Central  province. 
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and  bat  two  are  recognized  iii  the  Eastern  province.  The 
firat  of  these  is  the  northern,  region,  embracing  the  whole  of 
the  northern  portion  of  the  continent,  inchidtng  Greenland 
and  Alaska,  and  extending  southward  about  to  the  borders 
of  the  United  States,  and  running  down  the  Appalachian 
chain  of  mountains  to  Chesapeake  Bay,  thus  including  all  of 
New  England,  a  portion  of  New  York,  New  Jersey,  Pennsyl- 
vania, and  Maiyland,  lying  east  of  the  Alleghanies.  The  en- 
tire region  lies  to  the  south  of  the  northern  region,  but  ex- 
tends only  to  the  Rocky  Mountains  on  the  west.  Southward 
it  reaches  the  alluvial  region  of  the  Atlantic  coast,  the  divid- 
ing line  not  being  very  sharply  defined.. 

The  southern  region  embraces  the  peninsula  of  Florida, 
with  the  adjacent  islands,  together  with  the  alluvial  region 
of  the  Atlantic  and  Gulf  Statea 

Some  sub-regions  are  recognized  in  the  principal  regions, 
the  most  important  of  which  is  one  called  the  Cumberland. 
This  covers  the  southern  portion  of  the  Appalachian  chain 
situated  in  East  Tennessee,  and  the  adjoining  portion  of 
North  Carolina,  with,  an  offshoot  into  the  mountains  of  West 
Virginia.  It  is  in  thifi  sub-region  that  we  find  the  largest 
number  of  species  of  land  shells  in  atiy  portion  of  North 
Amenca,  or  niniety  in  all.  Of  these,  twenty-four  are  peculiar 
to  it,  while  sixty-six  inhabit  other  portions  of  the  interior  re; 
gion.  It  is  equally  prolific  in  individuals,  which,  too,  are 
highly  developed.  This  is  explained  by  the  nature  of  the 
country,  which  consists  of  low  mountains,  thickly  wooded, 
well  watered,  and  with  a  gonial  climate  and  fertile  soil.  A 
peculiar  feature  of  this  Cumberland  region  consists  in  the 
tendency  to  carination  of  a  l^rge  number  of  its  species. 

It  is  in  the  interior  region  lalone,  according  to  Mr.  Binney, 
that  we  have  any  evidence  of  the  existence  of  land  moUusks 
in  former  geological  times,  immense  numbers  of  shells  oc- 
curring in  the  post-plioeene  deposits  of  the  Ohio  and  Mis- 
sissippi Rivers. 

In  regard  to  the  origin  6f  the  land  shells  at  present  found 
in  North  America,  Mr.  Binney  believes  that  a  small  group 
has  been  received  froni  the  circumpolar  regions,  certain  spct- 
cies  existing  that  are  common  to  America,  Europe,  and  Asia. 
He  thinks  a  long  period  of  time  has  been  required  to  effect 
their  distribution  over  the  continent,  and  that  they  are  not  a 
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recent  addition  to  our  fauna,  but  may  antedate  the  creation 
of  our  strictly  American  species. 

The  soutliern  region  exhibits  evidences  of  immigration 
from  other  faunas,  Florida  possessing  West  Indian  and  South. 
American  species,  and  Texas  having  many  from  Mexico.  He, 
however,  finds  evidence  of  a  distinct  creation  in  regard  to  a 
large  portion  of  our  Southern  fauna  in  the  way  of  numerous 
entirely  peculiar  species.  He  can  account  for  the  character- 
istics of  the  American  fauna  in  the  Eastern  province  only  by 
the  admission  of  a  distinct  creation,  dating  back  at  least  as 
far  as  the  post-pliocene  times,  since  which  period  scarcely  any 
change  has  occurred.  Little  can  be  said  as  to  the  origin  of 
the  fauna  of  the  Central  and  Pacific  provinces,  although  Mr. 
Binney  finds  reason,  even  there,  to  imagine  a  distinct  crea- 
tion. A  great  number  of  American  land  shells  have  been 
introduced  into  the  country  by  the  agency  of  man. 

INTRODUCTION   OP  LAND  SH£LI£  INTO  SCOTLAND. 

An  interesting  experiment  has  lately  been  made  in  Scot- 
land, under  the  auspices  of  the  Perthshire  Society  of  Natural 
Science,  in  the  way  of  acclimatizing  sundry  species  of  land 
shells,  about  seven  thousand  living  specimens  of  Sdix  vir- 
ffata,  Helix  pisana,  Si,nA\Btilimu8  ctciUtis  having  been  turned 
out  during  the  summer  of  1872. — 12  -4,  August  7, 1873, 294. 

HABITS  OP  BLACK  BASS.  . 

A  writer  in  the  German  town  Tele^aph  cominumcat&i 
some  interesting  facts  in  regard  to  the  breeding  habits  of 
the  black  bass,  as  observed  by  him  in  the  Delaware  River 
and  elsewhere.  He  remarks  that  as  the  time  for  spawning 
draws  near,  the  male  and  female  fish  come  together  in  pairs, 
each  pair  having  a  separate  spawning -ground.  A  gravel 
bottom  is  usually  selected  which  is  free  from  sticks  and 
stones,  which  is  cleared  for  a  space  of  about  two  feet  in  di- 
ameter, readily  recognized  by  its  clean,  regular  appearance; 
When  the  eggs  are  deposited  and  impregnated  by  the_male, 
both  watch  With  great  assiduity  over  the  bed,  driving  off 
every  intruder.  When  the  eggs  are  hatched,  the  entire  fam- 
ily moves  away,  the  parents  attending  upon  their  young  until 
able  to  take  care  of  themselves,  when  they  drop  away  one  by 
one.    The  writer  remarks  that  he  has  seen  a  bass  nn  inch  and 
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a  half  long  with  a  fish  three  fourths  of  an  incli  long  in  its 
month.  Their  growth  is  very  rapid,  being  as  much  as  from 
two  to  four  inches  in  a  month.  The  author  having  watched 
some  in  a  stream  recently  stocked  with  them,  was  able  to 
appreciate  their  increase  in  size  from  week  to  week.  They 
reached  the  length  of  five  or  six  inches  by  autumn. —  Gd'- 
mantoum  Telegraphy  July  30, 1873. 

ORIGIN  OF  NEBVE   FORCE. 

Mr.  A.  H.  Garrod  has  published  an  article  in  Nature  upon 
the  "  Origin  of  Nerve  Force,"  in  which,  after  referrii>g  to  the 
deficiency  of  our  knowledge  respecting  the  source  of  the 
current  which  traverses  the  nerves,  and  is  brought  into  play 
through  the  instrumentality  of  its  several  parts,  he  states 
that  it  is  almost  universally  acknowledged  that  the  current 
itself  is  electricity  in  some  form ;  but  whence  it  is  derived  few 
have  ventured  to  decide.  The  question  is  more  difficult  than 
it  would  otherwise  be  from  the  fact  that,  in  all  those  animals 
which  exhibit  external  electrical  phenomena  to  any  extent, 
as  the  Torpedo  and  Gymnotus,  there  are  elaborate  special  or- 
gans for  the  development  of  the  shocks  which  they  produce ; 
but  nothing  of  this  character  can  be  detected  in  man  or  other 
animals  whereby-  an  electrical  current  could  originate ;  and 
although  the  brain  and  ganglia  are  often  compared  to  the 
batteries  of  a  system  of  electric  telegraph,  how  they  could 
act,  if  this  were  so,  it  is  impossible  to  explain.  The  available 
source  of  energy  capable  of  giving  rise  to  the  nerve  current 
is  yet  unrecognized ;  but  this,  according  to  Mr.  Garrod,  is  to 
be  found  in  the  differences  of  temperature  between  the  in- 
terior and  the  suiface  of  the  living  body.  This  difference  is, 
itselfy  a  source  of  power ;  and  in  hot-blooded  animals  there  is 
always  a  considerable  discrepancy  in  that  between  the  sur- 
face and  the  interior ;  there  being  a  regulating  action  of  the 
skin,  by  which  a  uniform  internal  temperature  is  maintained 
in  the  latter,  always  hotter  than  the  surface,  whatever  that 
of  the  exteinal  medium  may  be.  In  cold-blooded  animals, 
the  temperature  of  the  interior  is  but  slightly  different  from 
that  of  the  water  or  air  in  which  they  live;  but  that  it  must 
be  higher  is  evident  from  the  fact  that  destruction  of  tissue 
is  continually  going  on  in  their  bodies,  which  is  always  neg* 
essarily  itttended  with  the  evolution  of  heat, 
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The  only  assumption  involved  in  this  hypothesis  of  the 
origin  of  the  nerve  force  is  that  a  thermo-electric  current 
can  be  generated  between  soft  tissues  of  different  composi- 
tion or  structure.  Mr.  Garrod  calls  upon  physicists  to  decide 
this  question  experimentally^  and  thus  prove,  or  disprove,  his 
hypothesis.  He  considers  the  nervous  system  perfectly  suit- 
ed to  the  distribution  of  a. current  so  generated,  there  being 
two  sets  of  conductors :  the  one  to  carry  the  currents  from 
the  skin  to  the  central  organ,  which  arranges  the  direction 
they  must  take ;  and  the  other  to  send  them  on  to  their  des- 
tination. These  are  found  in  the  affei'ent  and  efferent  nerves. 
'No  return  current  or  conductor  is  necessary,  since  the  tennis 
nation  of  the  nerves  in  the  skin,  where  they  loise  their  insn* 
lated  coverings,  places  the  exti'emities  of  the  afferent  and  ef- 
ferent nerves  in  communication  through  the  intervention  of 
the  mass  of  the  body  tissues. 

This  hypothesis,  in  Mr.  Garrod's  opinion,  explains  some  of 
the  special  phenomena  of  the  nervous  system.  Thus  it  is 
well  known  that  the  impulse  to  action  is  much  moi*e  powerr 
fully  felt  in  cold  weather  than  in  summer,  when  the  air  is 
hot  and  the  temperature  of  the  surface  is  higher.  Again,  in 
a  hot-water  bath,  where  the  temperature  is  nearly  that  of 
the  body,  great  lassitude  is  experienced,  in  consequence,  as  is 
suggested,  of  the  cessation  of  the  nerve  current,  consequent 
on  the  approximation  of  the  temperatui*e  of  the  surface  of  the 
body  to  that  of  the  interior.  This  faintness  is  immediately 
removed  by  the  application  of  a  cold  douche. 

When  great  muscular  exertion  is  to  be  sustained,  as  in 
running  or  rowing,  the  clothes  must  be  very  thin,  as  instinct 
teaches  us  that  the  surface  of  the  body  should  be  kept  cool. 
As  the  termination  of  the  nerves  in  the  skin  must  correspond, 
on  this  hypothesis,  with  the  cooled  end  of  the  thermo-electric 
battery,  the  brain,  which  is  well  supplied  with  blood,  and  is 
the  part  of  the  body  to  which  most  of  the  nerves  are  direct- 
ed, must  bC'  compared  with  the  heated  end ;  and  as,  by  the 
conversion  of  heat  into  electric  current,  the  nerve  force  is 
developed,  it  is  evident  that  heat,  to  a  cei'tain  extent,  must 
disappear,  as  such,  in  the  brain,  and  that  that  organ  must  be 
colder  than  the  blood  which  enters  it.  This  is  precisely  in 
accordance  with  the  observations  of  Dr.  John  Davy  in  the 
case  of  the  rabbits  he  experimented  upon,  the  results  of^ 
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which  have  never  been  shown  to  be  incorrect. — 12  A^  July 
31, 1873,  266.  _ 

CONDITION   OF  THE   LIVEE  DUBING  LACTATION. 

Investigations  with  various  animals,  by  Ij.  de  Sinety,  show 
that  there  is  a  peculiar  fattin^ss  of  the  liver  which  begins, 
continues,  and  ends  with  lactation,  and  is  independent  of  the 
period  of  pregnancy ;  and  that  the  fat  is  deposited  in  portions 
of  the  liver  entirely  difTerent  fi'om  those  in  which  it  occurs^  as 
the  result  of  infiltration,  degeneracy,  or  artificial  processes.  In 
the  former  case,  the  fat  i^. found,  for  the.  most  part,  in  the  cells 
adjoining  the  central  vein»  very  seldom  in  the  external  ones; 
while  in  the  latter  the  process  of  deposition  is  from  the  ex<- 
tenor  toward  the  interior.  This  localization  of  fat  deposit 
was  most  decided  in  the  livers  of  the  human  subject,  and  in 
dogs,  and  less  so  in  the  hexbivora.— 28  G^March^  1873, 141. 

THE  BLOOD   COBPUSCLEfi   OP  THE   BATBACHIANS. 

Mr.  George  Gulliver  has  lately  published  a  table  of  meas- 
urements of  the  red  blood  corpuscles  of  Batrachians,  from 
which  we  learn  that  th^  animal  possessing  those  of  largest 
dimensiiMis  is  the  Amphiuma  tridactylum  of  the  Southern 
Atlantic  States,  in  which  the  longest  diameter  of.  the  cor- 
puscle is  -^l^,  and  the  shortest  -^  of  an  inch.  The  next  to 
this  is  the  Froteua  anguinua^  ia  which  the  longest  diameter 
is  -f^,  and  its  shortest  7^  of  an  inch.  Measurements  are 
given  of  the  blood  corpuscles  of  various  other  species  of  sal- 
amandroids,  as  also  of  frogs  and  toads ;  and  Mr.  Gulliver 
generalizes  upon  his  observations  as  follows : 

1.  The  largest  red  blood  corpuscles  belong  to  the  ProteicUe^ 
and  the  largest  of  all  to  Amphiuma  of  this  family. 

2.  The  smallest  cprpuBcles  occur  in  fiogs  and  toads;  and 
the  smallest  of  all  in  some  species  oi  Bvfo^  though  the  com- 
mon toad  has  slightly  larger  corpuscles  than  the  common 
frog. 

3.  The  corpuscles  are  much  lai'ger,  without  exception,  in 
the  Urodela  (tailed)  than  in  the  Anura  (tailless  batrachians). 

4.  The  difference  between  the  corpuscles  of  Siredon  and 
Zqndp8ire9i  is  scarcely  appreciable  (or  naught),  save  that 
the  nucleus  is  smaller  in  the  former. 

5.  Amphiuma  and  Sieboldia^  both  caducibranchiate  spe^ 
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cies,  have  much  larger  corpuscles  than  the  perennibranchiate 
Siredon. 

6.  The  corpuscles  are  not  so  large  in  Sieboldiay  vhich  is 
the  largest  species,  as  in  Amphiuma  and  J^oteuSy  which  are 
much  smaller  species ;  and  so,  too,  of  Triton  and  Liasotriton. 

The  conclusion  of  Rudolph  Wagner,  that  the  largest  size 
of  blood  corpuscles  related  to  the  persistency  of  the  gills  in 
the  salamandroids,  is  not  borne  out  by  the  observations  of 
Mr.  Gulliver.  He  finds  they  are  largest  in  Cryptohranchus 
and.  JLmpAiuma,  both  of  which  have  gills  only  when  young, 
losing  them  at  aii  early  age.  Neither  is  there  any  relation 
between  the  size  of  the  species  and  the  size  of  the  corpuscles, 
43ince  these  are  larger  in  the  little  Proteus  and  Amphiuma  than 
in  the  gigantic  JSieboldia.  Although  Mr.  Gulliver  has  previ- 
ously shown  the  existence  of  such  a  relation  in  one  and  the 
same  order  of  mammalia  and  birds,  the  rule  does  not  apply 
to  the  group  of  vertebrates  just  referred  to. — 11 A^  1873, 163. 

ABSOLUTE   AMOUNT  OF  BLOOD  IN  ANIMALS. 

An  investigation  has  lately  been  made  by  Steinberg  in 
reference  to  the  absolute  amount  of  blood  in  various  animals, 
as  the  result  of  which  we  learn  that  the  relative  weight  to 
that  of  the  entire  body  in  the  rabbit  is  as  one  in  twelve  to 
thirteen ;  in  the  guinea  pig,  one  to  thirteen ;  in  dogs,  one  to 
eleven ;  in  puppies,  one  in  sixteen  to  seventeen ;  in  cats,  one 
in  ten  to  eleven ;  and  in  kittens,  one  in  seventeen  to  eight- 
een ;  showing  a  much  less  percentage  in  the  young  of  cats 
and  dogs  than  in  adults.— 21  Ay  Jtme^  1873, 646. 


ON   COLOB  BLINi>NKSS. 

Professor  Dor  describes  various  experiments  to  settle  the 
question  as  to  the  nature  of  color  blindness.  The  method 
that  he  uses  most  frequently  is  that  of  viewing  spectitil  colors 
with  a  polarization  prism.  Dor  rejects  the  theoiy  of  Young 
and  Helmholtz,  that  supposes  three  elements  in  the  retina, 
namely,  those  that  respectively  perceive  red,  green,  and  violet 
or  blue  colors.  He  objects  to  this  view  on  the  ground  both 
of  absence  of  anatomical  proof,  and,  again,  because  of  the 
distinct  vision  of  many  of  those  who  are  afflicted  with  color 
blindness ;  and,  again,  because  the  spectrum,  as  observed  by 
two  persons  that  came  under  his  notice  who  had  no  pereep- 
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tion  of  red  or  violet,  was  of  normal  length.  He  finds  that 
all  those  pathologically  color  blind  suffer  from  atrophy  of  the 
optic  nerve  by  reason  of  cerebral  or  spinal  injuries,  the  atro- 
phy being  of  a  peculiar  nature,  such  that  the  fibrous  and  cel- 
lular layers  of  the  retina  and  the  optic  nerve  to  the  brain  were 
atrophied,  but  not  the  so-called  rods  and  cones.  In  retinal 
diseases,  on  the  other  hand,  the  perception  of  colors  is  not 
pei'verted,  though  diminished.  Dor  therefore  concludes  that 
color  blindness  is  a  cerebral  affection. — 12  -4, 1873,  376. 

• 

THS   INJURIOUS  IXFLUEKGE   OF  COMPBBSSBD  AIB   ON  THE  HU- 
MAN OEGANISM. 

It  is  well  known  that  in  many  engineering  enterprises  it 
is  necessary  for  men  to  work  beneath  the  earth  in  an  atmos- 
phere of  compressed  air,  whose  influence  upon  the  health  and 
life  has  frequently  been  considered  as  highly  injurious;  while 
by  others  it  has  been  maintained  that  the  influence  is  not 
necessarily  injurious.  A  series  of  exact  experiments  on  this 
subject  has  been  made  by  a  number  of  French  and  German 
physicists,  whose  conclusions  may  be  summed  up  as  follows : 
All  observers  of  the  influence  of  compressed  air  agree  that 
the  suffenngs  connected  therewith  depend  less  upon  an  in- 
creased pressure  than  upon  a  sudden  return  from  a  com* 
pressed  atmosphere  into  the  normal  air,  whereby  the  blood 
that  has  been  strongly  compressed  in  the  membranes  of  the 
body  is  too  rapidly  driven  to  the  lungs  and  the  heart,  and 
causes  injurious  hemon*hages.  It  is  important  now  to  de- 
termine what  rules  shall  be  adopted  whereby  accidents  from 
this  source  may  be  lessened. 

First.  The  laborers  in  compressed  air  should  be  only  sound 
and  strong  persons,  having  especially  strong  lungs. 

Second.  The  compression  of  the  air  in  the  working-cham- 
ber should  be  gradual,  so  that  the  maximum  compression  is 
reached  fifteen  minutes  after  the  workman  enters  the  chamber. 

Third.  The  compression  of  the  air  should  not  exceed  three 
atmospheres. 

Fourth.  The  time  during  which  the  workmen  continue  in 
the  chamber  should  not  exceed  four  hours. 

Fifth.  The  men  should  be  provided  with  water-proof  boots 
and  woolen  stockings,  to.  protect  their  feet  from  the  cold  and 
the  wet. 
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Sixth,  When  the  workman  comes  from  tjie  chamber  of 
compressed  air,  he  should  enter  into  an  intermediate  cham- 
ber, in  wlilch  change  from  compressed  to  normal  air  should 
take  place  gradually  during  the  space  of  about  fifteen. miur 
utesi 

Seventh.  The  workman  should,  before  passing  ^'om  tl>e 
warm  air  of  the  chamber  to  the  cold  air,  exchange  bis  damp 
clothes  for  those  that  are  warm  aAd  dry. —  Technische  BUU* 
ter  Vterteljahrsehrijt^  Boheinian  JPolytech.  AdsoCy  1872,  32. 

1*000   OF  THE   BASKING  SHABK. 

Among  the  sharks  inhabiting  the  northern  seas,  the  Bask- 
ing Shark  {Sdaehe  maximus)  occupies  a  very  prominent  place 
on  account  of  its  enormous  size  —  individual  specimens  of 
thirty  to  foity  feet  in  length  being  not  at  all  uncommon^ 
and  exceeding  in  size  any  otbei*s  of  the  group  with  which  we 
are  familiar.  It  is  said  that  sharks  over  sixty  fe^t  in  length 
have  been  found  in  the  vicinity  of  the  Seychelles  and  Philip- 
pine Islands;  but  nothing  approaching  that  size  is  seen  in 
the  basking  shark  of  Europe  and  North  America. 

With  all  its  great  bulk,  the  animal  is  provided  with  ex- 
tremely minute  teeth,  so  small,  indeed,  as  to  indicate  a  differ- 
ent mode  of  life  from  that  of  the  ordinary  species.  .  Its  inofr 
fensive  nature  is  well  known,  as  it  is  constantly  hunted  for 
the  oil  of  its  liver ;  and  it  is  never  found  to  make  any  resist- 
nnce  when  disturbed,  much  less  to  attack  man  spontane- 
ously. 

•  Naturalists  have. long  since  observed  a  piecnUar  sieve-like 
apparatus  in  the  mouth,  resembling  a  comb  with  very  long 
ieeth,  the  pi*ecise  function  of  which  has  not  been  well  estab- 
lished. 

Dr.  J.  S.  Steenstrup,  the  eminent  Danish  naturalist, however, 
has  lately  come  to  the  conclusion  that  the  animal  feeds  upon 
tninnte  crustaceans  and  other  objects;  and  the  general  re- 
sults of  his  inquiry  are  ably  summed  up  by  The.  Academy  as 
ibllows:  1.  The  basking  shark  has  the  interior  of  its  mouth 
furnished  with  a  fringe  of  branchial  mesh,  which  presents 
the  appearance  of  small  rays  like  whalebone^  about  five  or  six 
inches  in  len<^th.  These  meshes  are  situated  alon<r  the  enoi"- 
mous  branchial  slits,  and  serve  as  a  strainer  to  collect  par- 
ticles of  food.    2.  This  branchial  fringe  is  of  the  same  nature 
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as  the  ray-like  bodies  so  long  pi-eserved  ia  the  museums  of 
Copenhagen,  Kiel,  Ghristiama,  and  Trondhjem.  3.  The  exist- 
ence of  this  sieve-like  apparatus  indicates,  with  certainty, 
that  the  mode  of  life  of  this  shark  resembles  that  of  the 
whalebone  cetaceans;  and  .that,  so  far  from  its  being  a  fish 
which  is  dangeroas  from  its  carnivorous  propensities,  it  lives 
on  small  animals,  caught  in  masses  by  means  of  this  sieve. 
4.  The  presence  of  these  rays  and  their,  teeth^like  structure 
furnish  quite  peculiar  geneiie  characters  to  JSeiache.  5.  The 
form  and  nature  of  these  branchial  rays  show  that  the  genus 
jSelache  existed  ia  the  seas  of  Europe  at  least  ia  the  tertiary 
period,  as  the  JSannovera  aurata  of  Van  Beneden  has  been 
found  in  the  Belgian  crag.  The  similarity,  in.  habits,  of  this 
shark  to  the  great  JRhmx)don  typicus  of  the  tropics,  as  de- 
scribed by  Dr.  Percaval.  Wright,  is  alluded  to  by  Steenstrup, 
who  likewise  very  justly  suggests  that  the  food  of  both  fishes 
is  of  the  same  nature.^— 13  A^  July  15, 1873^  269. 

DETERMINING  SEX  IN  BUTTERFLIES. 

A  paper  was  recently  published  in  the  Amexican  Natural- 
iit  by  Mi-s.  Mary  Treat,  in  which  she  attempts  to  show  that 
whenever  lepidopterous  larvss  are  deprived  of  food,  or  this 
is  stinted  in  amount,  in  the  interval  between  the  last  two 
stages,  males  are  produced  in  most  cases ;  but  when  the  food 
is  regularly  supplied,  and  in  quantity  sufficient  for  the  wants 
of  the  larvae,  the  opposite  sex  is  almost  invariably  produced. 
These  observations  are  indorsed  and  supplemented  in  a  pa- 
per by  Mr.  Thomas  Q.  Gentry,  as  published  in  the  proceed- 
ings of  the  Academy  of  Natural  Sciences  of  Philadelphia,  his 
conclusions  having  been  suggested  by  having  confined  a  nwai- 
ber  of  larvae  of  u4W<K?M«  C€cr(>pia  in  a  box,  and  neglecting  to 
supply  them  with  food  for  four  days.  These. larvae  had  ad- 
vanced  toward:  their  final  change,  possibly  within  a  week  or 
ten  days,  when,  on  opening  the  box,  the  greater  number  were 
found  to  be  concealed  within  cocoons;. the  remainder  wan- 
dering about,  as  if  seeking  some  opening  by  which  to  escape. 
These  were  at  once  removed  to  another  box  and  provided 
with  nutriment)  upon  which  they  immediately  commenced 
feeding.  In  a  Ilq^t  days  they  began  to  assume  the  chrysalis 
form ;  and  after  several  weeks  Mr.  Gentry  was  surprised  to 
find  that  those  which  changed  first  proved  without  exception 


330     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

to  be  males,  while  the  last  lot,  consisting  of  a  dozen  cocoons, 
were,  with  only  two  exceptions,  females. 

This  suggested  to  him  further  experiments  in  the  same  di- 
rection, as  the  result  of  which  he  came  to  the  conclusion, 
iirst,  that  males  are  the  invariable  result  when  the  larvae  are 
fed  upon  diseased  or  innutritions  food ;  second,  that  in  the 
fall  of  the  year,  when  the  leaves  have  become  deprived  of 
their  usual  amount  of  sap,  males  are  generally  produced ; 
third,  that  more  males  are  produced  late  in  the  season  than 
females ;  fourth,  that  the  sexes  in  early  life  can  not  be  distin- 
guished ;  or,  in  other  words,  that  there  would  appear  to  be  no 
such  distinction  as  male  and  female,  the  change  being  brought 
about  late  in  life  through  the  medium  of  nutrition. 

These  facts  are  in  corroboration  of  a  simple  law  announced 
by  Mr.  Thomas  Meehan  in  regard  to  the  vegetable  kingdom — 
namely,  that  sex  in  plants  is  the  result  of  grades  of  vitality, 
or,  as  suggested,  viability ;  and  that  this  power,  of  life  is  a 
mere  matter  of  nutrition,  the  highest  grades  of  vitality,  only, 
producing  the  female  sex. 

In  the  same  number  of  the  proceedings  of  the  Academy 
Mr.  Meehan  furnishes  an  additional  illustration  of  this  fact  as 
the  result  of  experiments  upon  the  common  black  walnut 
{Jvglans  nigra) j  which  satisfied  him  that  there  is  not  so  great 
an  expenditure  of  vital  force  in  the  productioB  of  male  as  of 
female  flowers.— 2  i>,  1873,  283-290. 

DISTRIBUTION   OF  CALIFORNIA  HOTHS. 

In  an  article  upon  the  distribution  of  the  California  Moths, 
communicated  by  Dr.  A.  S.  Packard  to  the  Boston  Society  of 
Natural  History,  and  published  in  the  American  IfaturaUsty 
some  interesting  conclusions  are  derived  from  a  study  of  the 
subject,  which  strongly  corroborate  the  views  of  Professor 
irray,  in  regard  to  the  distribution  of  plants,  as  presented  by 
him  in  his  address  before  the  recent  meeting  of  the  American 
Association  at  Dubuque.  The  PhaloenidoB  of  California,  ac- 
cording to  Dr.  Packard,  appear  to  be  composed  of  four  ele- 
ments: fii-stfOfspeciesofgenera  exclusively  American  (North 
and  South) ;  second,  species  of  genera  which  occur  in  Europe, 
especially  in  Southern  £urope  around  the  Mediterranean  Sea, 
Western  Asia,  and  Asia  Minor,  and  even  on  the  Pacific  in 
South  America.    This  is  the  most  chamcteristic  of  the  fauna, 
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next  to  number  one.  The  third  group  comprises  a  few  arctic 
and  circumpolar  species  of  cosmopolitan  genera.  The  fourth 
^group  embraces  species  common  to  both  the  Pacific  and  At- 
lantic States. 

A  careful  inquiry  into  the  facts  has  led  Dr.  Packard  to  the 
■conclusion  that,  among  the  Lepidoptera  at  least,  there  is  the 
same  close  relationship  between  the  fauna  of  California  and 
Europe  as  has  been  noted  in  other  groups  of  animals,  as  well 
as  of  plants ;  Eastern  America,  on  the  other  hand,  being  more 
closely  related  to  Eastern  Asia  than  it  is  to  Western  America. 
Similar  facts  have  been  observed  in  regard  to  the  Neuroptera 
and  the  Crustacea — lAmulita  being  found  only  on  the  east- 
ern side  of  Asia  and  America ;  and,  while  the  European  As- 
tau8  belongs  to  California,  Cambarus  occurs  only  east  of  the 
Kocky  Mountains. 

The  fishes  of  Eastern  Asia  and  Eastern  America  show  a 
closer  relationship  than  those  of  the  two  sides  of  the  Amer- 
ican Continent,  as  do  the  batrachians  and  reptiles  of  North- 
eastern Asia  and  Northeastern  America.  It  is,  however, 
in  the  plants  that  these  relationships  can  be  most  distinctly 
indicated ;  and  the  theory  suggested  by  Professor  Gray,  and 
adopted  by  Dr.  Packard,  is  to  the  effect  that  co-specific  or  co- 
generic  forms  in  California,  Europe,  and  Asia  are  the  i"em- 
nants  of  a  southward  migration  from  polar  tertiary  lands, 
during  tertiary,  and  even,  perhaps,  cretaceous  times ;  and,  in 
proportion  to  the  high  antiquity  of  the  migrations,  there 
have  been  changes  and  extinctions  causing  the  present  anom- 
alies in  the  distribution  of  organized  beings  which  are  now 
so  diflScult  to  account  for  on  any  other  hypothesis.  For  this 
reason,  Dr.  Packard  thinks  it  not  improbable  that  those  spe- 
cies of  insects  which  are  more  or  less  cosmopolitan  are  the 
most  ancient;  and  that  the  anomalies  in  the  distribution  of 
Zdmulus  accord  with  its  isolation  from  other  Crustacea ;  geo- 
logical extinction  having  gone  hand  in  hand  with  geograph- 
ical isolation.  The  Limulus  was  a  common  form  in  Europe 
in  the  Jurassic  period ;  and  in  the  next  lower  (the  Permian), 
we  find  other  forms  of  the  same  group  and  some  Trilobites. 
Dr.  Packard  expects  much  light  to  be  thrown  upon  this  sub- 
ject by  the  careful  study  of  the  tertiary  deposits  of  the  West, 
and  of  the  arctic  tertiary  and  cretaceous  formations. — 6  JD, 
-4v^w«^,  1873, 453. 
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PAVONARIA  BLAKEI,  A  NEW  ALCYONOID  POLYP. 

Much  discussion  was  excited  some  time  since  in  r^ard  to 
the  precise  character  of  certain  transparent  switches,  or  rods, 
found  on  the  western  coast  of  North  America;  and  although 
considered  by  some  as  the  yertebraB  of  fishes,  they  were  gen- 
erally believed  to  belong  among  the  invertebrates.  The  best 
authorities,  however,  agreed  in  considering  them  as  a  speciea 
of  alcyonoid  polyp.  Mr.  B.  £.  G.  Stearns,  of  San  Franciseo^ 
having  lately  obtained  some. fresh  specimens  fram  the  Gmli 
of  Georgia,  thinks  them  a  new  species  of  a  genus  Pavonaria 
(Cuvier) — ^an  alcyonoid  polyp  belonging  to  the  group  Penna- 
tididoBy  and  named  by  him  P.  Blakei.  The  most  perfect  spec- 
imen examined  by  him  was  five  to  six  feet  in  length,-^  C7aj- 
ifornia  Mining  PreaSy  July  31, 1873, 266. 

SNTOZOA  AND  KNTOPHYTA  IN  MAK. 

At  a  meeting  of  the  British  Medical  Association  in  London, 
the  President,  Sir  Williaiii  Fergusson,  referring  to  the  pres- 
ent state  of  our  knowledge  on  the  subject  of  entozoa,  calls 
attention  to  the  recent  discovery  of  the  occurrence  in  the 
human  blood  of  immense  numbers  of  a  nematoid  worm,  the 
most  remarkable  feature  being  the  apparent  harmlessness  of 
the  affection,  the  existence  of  thousands  at  a  time  in  the  sys- 
tem appearing  to  do  but  little  injury.  According  to  Dr. 
Lewis,  persons  infested  with  these  worms  must  have  had 
them  for  years,  and  still  seem  to  be  in  good  health,  and  ex- 
ercising all  their  customary  avocation&  He  inquires  why 
it  is  that  they  do  not  cause  an  obstruction  of  the  system, 
or  abstract  the  nutriment  that  the  body  should  possess; 
what  becomes  of  them  when  they  die ;  where  they  decay,  etc«; 
and  says  that  these  and  other  points  require  further  investi- 
gation for  their  determination. 

Another  subject  referred  to  by  Sir  William  Felgusson  was 
that  of  diseases,  chiefly  of  the  skin,  caused  by  cryptogamic 
plants,  paralleled  by  other  forms  (such  as  the  itch)  produced 
by  animals.  He  finds  that  many  affections  previously  ob- 
scure are  now  better  understood,  and  are  attributable  to  the 
presence  of  bacteroid  bodies,  provisionally  assigned  to  the 
,  vegetable  kingdom.  He  thinks  that  it  is  certain  that  these 
minute  cells,  penetrating  from  without  by  surface  wounds* 
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or  perhaps  by  the  iatestinal  sui*face,  pass  into  spaces  or  blood 
Vessels  (on  the  walls  of  which  they  colonize  and  live) ;  or  en- 
ter living  cells  and  ate  carried,  to  distant  parts  of  the  body, 
growing  there,  and  blocking  the  vessels,  causing  a  sort  of 
embolism ;  or  else  they  adhere  to  and  grow  on  the  Talves  of 
the  heart,  and  may,  in  one  way  and  another,  cause  various 
diseases,  and  in  some  cases  originate  a  disease  which  is  fsktal 
in  a  few  days'  time.  He  thinks,  therefore,  that  as  there  has 
been  a  disinfecting  surgery,  we  shall  soon  have  a  disinfecting 
medicine^  for  the  purpose  of  accomplishing  the  destruction 
of  these  insidious  enemies. 

'  Another  obscure  disease,  which  must  be  referred  to  some 
organic  cause,  whether  animal  or  vegetable,  is  the  painful 
and  obstinate  sore  known  in  India  as  the  Delhi  or  Damascus 
boil,  and  in  Syria  as  the  Aleppo  evil.  This,  which  is  widely 
spread  in  the  East,  affecting  men  and  dogs,  though  not  fatal, 
is  yet  in  the  highest  degree  harassing  and  troublesome.  To 
Dr.  Fleming  we  owe  the  discovery  that  a  constant  element  of 
the  ulcer  is  a  small  cell,  which  is  presumably  of  animal  origin, 
Containing  nuclei,  and  growing  remarkably  fast  The  sub- 
stance from  this  cell,  which  will  reproduce  the  disease  almost 
invariably,  is  very  tenacious  of  life,  and  resists  all  the  ordinary 
chemical  elements ;  the  common  modes  of  treatment  having 
{yroved  ineffectual..  Dr.  Fleming  has  found,  however,  that  if 
the  cells  are  treated  with  potass  fuaa^  the  sores  will  be  cured 
as  if  by  magic.  This  application  is  said  to  be  an  infallible 
one ;  and  the  discovery  is  such  as  to  entitle  Dr.  Fleming  to 
the' thanks  of  millions  who  have  been  affected  by  the  disease 
or  are  liable  to  its  attacks.-^^O-^,  JLt/^t<5^  9, 1873, 151. 

TSBRBSTBIAI*  MOLLUSCA  IN  THB  BAHAMAS. 

In  the  last  number  of  the  annals  of  the  Lyceum,  N.  Y.,  is 
a  ps^r  by  Mr.  Thomas  Bland, "  On  the  Physical  Geography 
of  and  the  Distribntiba  of  Terrestrial  MoUusca  in  the  Baha- 
ma Islands.'?  The  author  describes  the  banks  and  islands  of 
which  the  Bahama  group  consists,  the  principal  being  the 
little  and  Great  Bahama -Banks,  the  Orooked  Island,  Cai- 
cos  and  Turk  Islands  Bank,  and  Great  Inagua.  fie  shows 
ihat  the  number  of  species  of  terrestrial  moUusks  found  on 
the  islands  is  about  eighty,  of  different  geirera,^  and  all,^with 
one  exertion  {S/AasieheUa)^  represented  in  the  West  Iddia 
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Islands  on  the  northern  side  of  the  Caribbean  Sea.  It  ap- 
pears that  no  less  than  fifteen  species  are  common  to  the 
Great  Bank  and  Caba,  of  wl^ich  nine  occur  also  in  Florida, 
while  the  more  easterly  of  the  Bahamas  (Turk  Islands  and 
Inagua)  have,  in  common  with  Cuba,  four  species  only.  The 
latter  islands,  the  distribution  both  of  genera  and  character- 
istic species  considered,  are  proved  to  have  relations  with 
Hayti  rather  than  Cuba. 

One  species  of  a  genus  {Polygyrd)^  which  has  its  chief  de- 
velopment in  the  Southern  States,  is  found  in  Bermuda  as 
w^ell  as  in  certain  of  the  islands  on  the  Great  Bahama  Bank. 

In  a  former  paper  Mr.  Bland  argued,  from  the  distribution 
of  the  land  shells,  that  the  West  India  Islands  on  the  eastern 
side  of  the  Caribbean  Sea  (from  Trinidad  to  the  Antigua  Bank) 
are  the  remains  of  an  ancient  northerly  prolongation  of  the 
South  American  continent.  In  the  present  paper  he  contrib- 
11  tes  evidence  in  support  of  the  suggestion  of  Professor  Dana, 
that  the  peninsula  of  Florida,  Cuba  (with  the  islands  to  the 
eastward  of  it),  and  the  Bahamas,  all  were  once  a  part  of  a 
greater  Florida,  or  southeastern  prolongation  of  the  KortU 
American  continent.  

ON  THE   NATURE   OP  APTYCHUS. 

As  is  well  known  to  paleontologists,  the  fossil  remains 
known  as  Aptychi  have  of  late  been  almost  universally  cop? 
ceded  to  be  in  some  way  connected  with  Ammotiites^  \>\x% 
whether  as  opercula,  jaws,  or  otherwise,  has  been  in  dispute^> 
Some  excellent  naturalists  have  adopted  the  belief  that  they 
represented  the  jaws  of  the  living  Nautili;  since,  on  the  on^ 
hand,  they  had  a  general  correspondence  with  the  jaws,  and, 
on  the  other  hand,  the  nautili  had  no  other  hard  parts  at  all 
analogous  to  them.  But  of  late  the  proofs  of  their  belong- 
ing to  some  other  pai*t  of  the  organization  have  accumulated^ 
and  it  has  recently  been  urged,  with  a  strong  degree  of  pro1>T 
ability,  that  they  were  closely  connected  with  the  nidament* 
ary  glands  in  the  female  Nautilus,  and  in  reality  constituting 
protecting  organs  of  those  glands.  This  view,  first  enuncia- 
ted by  the  late  Professor  Keferstein,  has  been  strongly  sup^ 
ported  by  Zittel,  Waagen,  and  Favre,  and  has  the  merit  of: 
being  based  on  a  comparison  with  the  structures  of  the  re-r 
cent  Nautilue.    Although,  as  already  remarked,  there  are  no 
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hard  parts  in  the  latter,  the  nidamentary  gland  is  situated 
on  the  siphonal  side  of  the  outer  chamber  of  the  shell,  above 
the  adductor  muscle,  and  outside  of  the  ring  of  adherence, 
-which  last  leaves  an  impression  in  the  shell.  In  the  ammo- 
nites of  the  Solenhofen  limestones  (the  tranquillity  of  the 
deposition  of  the  sediments  having  favored  preservation), 
similar  impressions  have  been  found ;  they  begin  at  the  mar- 
gin of  the  aperture,  toward  the  middle  of  the  sides,  follow 
the  spiral  of  the  shell  backward  toward  the  septum,  and  final- 
ly bend  toward  the  siphonal  wall ;  the  Aptychus  is  above 
and  outside  of  this  impression  (e.e.,  nearer  th&  siphonal  side), 
as  is  the  nidamentary  gland  in  Nautilu8y  and  this  position  is 
in  the  strongest  degree  suggestive  of  the  nature  of  the  organ- 
ism in  question,  that  is,  that  it  serves  as  covering  the  nida- 
mentary gland. 

Professor  Waagen,  assuming  as  proved  this  relation,  avails 
himself  of  the  presence  or  absence  (for  it  is  not  present  in  all 
Ammonites)  of  the  Aptychus^  and  its  several  modifications, 
for  the  distribution  of  the  Ammonitidce  into  sections,  and 
subordinates  the  genera  admitted  by  late  naturalists  in  the 
following  manner : 

A.  Nidamentary  gland,  without  solid  integument  {i.  e.,  with- 
out Aptychus) : 

PhyUocercLs  Suess,  Lytoceras  Suess,  Arceetes  Suess,  Pinaco- 
ceros  Mojsis,  TVochyceras  Laube. 

B.  Nidamentary  gland,  with  a  solid  integument  {i.  €.,  with 
Aptychus). 

I.  Gland  simple,  not  divided : 

1.  Integument  horny  {Anaptychus).  Arietites  Waag.,  JEgo- 
cei'as  Waag:,  AmaUheiis  Montf. 

2.  Integument  calcareous.  Aptychus  numida,  Coq.  Shell 
unknown  (Sidetes^). 

IL  Gland  double,  with  the  Aptychus  calcareous : 

1.  Aptychus  possessing  furrows  on  the  external  side ; 
Harpoceras  WskSig.fCEJkotraustes  Waag.,  Oppelia  W^ag.yffa- 
ploceras  Z\X,t,^^ Scaphites  Park. 

2.  Aptychus  thin,  granulated  externally :  Stephanoceras 
Waag.,  Perisphinctes  Waag.,  ?Peltoceras  Waag.,  Cosmoceras 
Waag. 

3.  Aptychus  thick,  smooth,  and  punctated  externally.  Si- 
moceras  Zitt.,  Aspidaceras  Zitt. 
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The  genera  here  noticed  are  distioguished  by.  the  size  of 
the  chamber  (long  or  short),  the  character  of  the  margin  of 
the  aperture,  sculpture,  and  umbiHcua. 

m&D  COLLECTIONS  IN  LONDON. 

A  large  number  of  the  best  private  collections  of  birds  in 
London  have  been  concentrated  at  No.  6  Tenterden  Street, 
Hanover  Square,  which  will  probably  become  hereafter  the 
head-quarters  of  the  active  London  ornithologists.  Among 
these  collections  is  a  veiy  valuable  one  of  the  birds  of  the  Old 
World  and  of  North  America,  belonging  to  Mr.  Henry  E. 
Dresser;  also  the  Araencan  oollection  of  Messrs.  Salvin  and 
Godman,  and  the  Old  World  series  of  Lord  Lilford  and  Cap- 
tain Shelley.  This  location  is  also  in  close  proximity  to  the 
offices  of  the  Zoological  Society,  where  the  secretary,  Mr. 
Sclater,  keeps  his  unrivaled  collection  of  New  World  species. 

BRIGHTON  AQUABIUK. 

The  sea-water  aquarium  at  Brighton^  England,  has  been  a 
great  success  from  a  commercial  point  of  view,  a  result  no 
doubt  due  in  part  to  the  extraneous  attractions,  in  the  form 
of  concerts,  eta,  introduced  by  the  directors.  The  geolog- 
ical department,  however,  has  not  been  neglected  under  the 
able  management  of  Mr.  Henry  Lee,  and  the  supply  of  new 
animals,  many  of  them  of  wonderful  form  and  habit,  has  been 
a  perpetual  source  of  attraction  to  the  visitors.  Tbey  h^ve 
now  several  porpoises,  and  the  octopus  has  bred  freely  in  con? 
finement.  " 

HUMAN  FOSSILS   FBOM  THE  LA  PLATA. 

Gervais  reports  that  among  some  collections  made  in  the 
Argentine  Republic  by  M.  Seguin  there  are  some  human  bone9 
in  association  with  the  bones  of  extinct  mammalia.  He  prom- 
ises soon  to  give  a  detailed  account  of  them.— ^15  Ay  Augnst^ 
1873,245. ; 

NEW  SCAPHIRHYNCHUS  IN  TURKESTAN. 

Among  recent  discoveries  in  Turkestan  is  that  of  a  new 
species  of  the  sturgeon  family,  belonging  to  the  genus  Scaphv- 
rhynchxUy  and  has  been  named  by  Professor  Kessler  S.fedt- 
chepikoi.    This  genus  is  best  represented  by  an  American 
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species  belonging  to  the  Mississippi  River  and  its  tributaries, 
and  one  much  sought  after  by  foreign  museums.  A  second 
species  was  secured  on  the  recent  Khivan  campaign. — 13  A^ 
November  1, 1873, 414.       

FLIGHT  OF   UBAKIA  LEILUS  AT  PANAMA. 

The  Panama  Star  and  Herald  of  June  25  announces  the 
usual  migration  of  the  brilliant  butterfly  Urania  leilus,  and 
whicb  w'ere  so  abundant  as  to  appear  in  their  flight  like  dried 
leaves  driven  by  the  wind.  As  usual,  their  course  was  from 
west  to  east ;  but  whence  they  6ame  and  whither  bound  has 
not  been  ascertained.  All  the  feniales  caught  were  nearly 
full  of  eggs. — Panama  Star  and  Herald,  June  25, 1873. 

AN  AQUARIUM  FOB  CBNTBAL  PABK. 

• 

The  New  York  papers  have  contained  quite  a  number  of 
articles  urging  the  propriety  of  establishing  an  aquarium  in 
Central  Park,  equal  to  that  of  Brighton,  in  England.  It  is 
much  to  be  hoped  that  measures  will  be  taken  at  an.  early 
day  for  accomplishing  this  object.  There  is  nothing  more  at- 
tractive to  the  public  than  a  well-arranged  establishment, 
where  the  different  marine  objects  may  be  seen  in  their  na- 
tive element.  Distorted  stuffed  skins,  or  shriveled  and  offen- 
sive preparations  in  alcohol,  give  but  a  very  inadequate  idea 
of  the  appearance  of  the  living  objects  which  they  attempt 
to  represent.  If  the  Central  Park  authorities  are  unwilling 
to  go  to  the  expense  of  erecting  an  establishment  of  this  kind, 
it  may  not  be  amiss  for  them  to  authorize  it  to  be  done  by 
private  enterprise,  a  small  fee  being  charged  for  admission. 
The  Brighton  Aquarium,  the  largest  knd  most  elaborate  yet 
erected,  is  a  pecuniary  success,  and  there  is  no  doubt  that,  in 
a  city  like  New  York,  the  number  of  persons  who  would  visit 
such  a  collection  would  be  ample  to  support  it  on  a  large 
scale,  as  it  would  be  especially  attractive  to  children,  and  a 
means  of  education,  by  object-teaching,  of  the  greatest  value. 
New  Yoi*k  is  favorably  situated  for  securing  all  the  varieties 
of  animal  life  belonscins:  to  the  sea.  An  abundance  of  water 
can,  of  course^  be  readily  obtained,  while  the  fishing  vessels 
could  easily  be  engaged  to  bring  in  some  of  their  'most  inters 
csting  captures,  these  to  he  supplemented  by  the  results  of  a 
special  mission  for  the  same  object.    The  services  of  the 
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United  States  Fish  Commission  could  doubtless  be  secured 
toward  the  same  end,  the  very  complete  apparatus  used  in  its 
service  frequently  captuiing  in  a  single  day  what  would  fill 
a  large  number  of  tanks.  "We  trust,  therefore,  that  this  idea 
will  not  be  lost  sight  of,  and  that  at  an  early  date  we  may 
have  the  pleasure  of  chronicling  the  ei*ection  and  successful 
operation  of  the  New  York  Aquarium. 

BEPOBT   OF  THE   CENTRAL  FABK  MENAGERIE. 

The  report  of  the  Central  Park  Menagerie  for  the  year  end- 
ing May  31, 1873,  has  been  published  by  its  director,  Mr. 
William  A.  Conklin,  and  presents  satisfactory  evidence  of  the 
growing  favor  evinced  toward  this  interesting  and  important 
appendage  of  the  Central  Park,  and  of  its  excellent  manage- 
ment. We  learn  from  it  that  the  number  of  species  as  well 
as  of  specimens  received  during  the  past  year  is  much  great- 
er than  heretofore,  and  that  the  total  footing  is  806  animals, 
an  increase  of  205.  While  some  gf  these  were  only  on  tem- 
porary deposit,  of  the  permanent  collection  of  the  Park  there 
were  199  quadrupeds,  347  birds,  and  35  reptiles.  Among  the 
births  in  the  museum  there  were  two  lions,  one  leopard,  two 
pumas,  one  camel,  and  one  hyena. 

A  notable  feature  of  the  museum,  during  the  winter  season 
especially,  consists  in  the  presence  of  many  large  and  rare 
animals  deposited  by  Messrs.  Barnum,  Bailey,  Rich,  Van  Am- 
burg,  Reiche  &  Brothers,  and  othere.  Among  those  kept  for 
Mr.  Barnum  are  two  giraffes,  two  sea-lions,  one  manatee,  and 
one  Malayan  tapir.  A  complete  list  of  the  vertebrates  ex- 
hibited in  the  Park,  giving  both  the  scientific  and  popular 
names,  adds  greatly  to  the  value  of  the  report,  and  shows 
that,  considering  the  small  amount  of  money  that  is  available 
for  the  purpose,  the  director  is  to  be  congratulated  upon  the 
success  with  which  his  trust  has  been  administered. 


THE    GARDENS    OF    THE  ACCLIMATATION    SOCIETY    OF  PARIS. 

It  may  be  remembered  that  among  the  notable  results  of 
the  siege  of  Paris  by  the  Germans  was  the  injury  done  to  the 
garden  of  the  Society  of  Acclimatation  in  the  Bois  de  Bou- 
logne, most  of  the  animals  contained  therein  having  been  kill- 
ed, either  as  food  for  the  people  or  as  absorbing  too  much  of 
what  was  necessary  for  the  sustenance  of  the  community. 
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After  the  return  of  peace,  a  subvention  of  $36,000,  payable  in 
three  yeara,  was  made  by  the  Municipal  Council  of  Paris  to  the 
society,  and  this  timely  contribution,  administered  with  judg- 
ment by  M.  Geofl5:oy  Saint-Hilaire,  the  director  of  the  estab- 
lishment, has  resulted  very  satisfactorily.  On  the  1st  of  Jan- 
uary, 1872,  the  buildings  contained  121  mammals,  853  birds, 
94  cocks  and  hens,  and  138  ducks  and  geese,  or  a  total  of  1206, 
valued  at  $9060.  A  year  later,  on  the  1st  of  January,  1873, 
the  collection  embraced  510  mammals,  3217  birds,  503  cocks 
and  hens,  and  1916  ducks  and  geese,  or  a  total  of  6146,  valued 
at  $31,672. — 10  B^  January^  1873,  72. 

CATALOGUE   OF   BHODE   ISLAND   MOLLUSCA. 

A  catalogue  of  the  shell-bearing  mollusca  of  Rhode  Island 
has  lately  been  published  by  Mr.  Horace  F.  Carpenter,  and 
has  special  reference  to  the  collection  in  the  museum  of  the 
Franklin  Society  of  Providence.  According  to  this  catalogue, 
there  are  in  the  state  36  species  of  terrestrial  mollusca^  39  of 
fluviatile,  and  131  of  marine,  or  a  total  of  206. 


THE   MUMMIED   HEADS   OF  THE   PERUVIAN  INDIANS. 

Among  the  most  curious  objects  in  certain  ethnological 
museums  (that  of  the  Smithsonian  Institution  at  Washington 
included)  may  be  mentioned  a  peculiar  form  of  human  head, 
as  diminutive  in  size  as  that  of  a  monkey,  the  general  features 
well  preserved,  the  hair  long  and  dense,  and  the  lips  usually 
sewed  together  with  a  large  number  of  cords,  which  hang 
down  from  them.  Tufts  of  feathera  and  other  objects  are  fre- 
quently used  for  the  embellishment  of  the  preparation.  On 
examination  it  will  be  found  that  this  head  is  composed  ex- 
clusively of  the  skin,  all  the  bones  and  flesh  having  been  re- 
moved, but  the  precise  mode  of  preparing  this  has  for  a  long 
time  been  a  puzzle  to  every  one. 

Quite  recently  Mr.  Buckley,  an  English  traveler  in  the 
Andes,  took  back  with  him  to  England  several  specimens  of 
these  objects,  and  explains  the  mode  of  preparation.  Accord- 
ing to  his  statement,  the  head  is  removed  from  the  body,  and, 
after  being  boiled  for  some  time  with  an  infusion  of  herbs,  the 
bones,  brain,  etc.,  are  taken  out  through  the  neck.  Hot  stones 
are  then  put  into  the  hollow,  and  as  they  cool  they  are  con- 
tinually replaced  by  others.    The  head  is  by  this  process  con- 
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tracted,  and  the  skiii  reduced  to  the  size  desired.  A  string 
is  then  run  through  the  head,  which  is  suspended  in  the  hut, 
and  solemnly  abused  by  the  owner,  who  is  anisWered  by  the 
priest,  speaking  for  the  head,  after  which  the  moutb  is  sewed 
up  to  prevent  any  chance  of  a  reply.  This  abuse  is  i*epeated 
on  feasts  and  on  any  special  occasion.  The  heads  ai*e  essen- 
tially trophies  of  victory,  corresponding  to  the  scalps  of  the 
North  American  Indians,  bei^g  usually  those  of  enemies  kill- 
ed in  warfare. 

The  tribe  among  which  this  mode  of  preparing  human  heads 
is  practiced  is  that  of  the  ]^acas,as  well  as  sundry,  sub-tribes 
occupying  the  country  immediately  on  the  eastern  side  of 
the  Andes,  a  few  degrees  south  of  the  equator.  The  head  in 
the  National  Museum  is  from  one  of  the  sub-tribes  called  the 
Jibaros. — Jour,  Antkrop,  Institute,  III.,  30. 

I        I    II  ^mam^m 

FOSSIL  COBA^   OP  THE   EOCENE  OF  THE   WEST  INDIES. 

In  a  paper  on  the  fossil  corals  of  the  eocene  formation,  of 
the  West  Indies,  Professor  Duncan  states  that  the  affinities 
and  identities  of  the  fossil  forms  with  those  of  contempora- 
neous reefs  in  Asia  and  Europe,  arid  the  limitation  of  the  spe- 
cies of  the  existing  Caribbean  coral  fauna,  establish  the  cor- 
rectness of  the  views  put  forth  by  S.  P.  Woodwiard,  Garrick 
Moore,  and  himself  concerning  the  upheaval  of  the  Isthmus 
of  Panama  after  the  termination  of  the  miocehe  period. — 16 
-4,  OctoberylSld.  ■  '.     .  •         . 

NUMBER  OF  AMERICAN  BIRDS. 

Messrs.  P.  L.  Sclater,  sebretary  of  the  Zoological  Society  of 
London,  and  Osbert  Salvin,  editor  of  the  London  Ibis,  have 
commenced  the  printing  of  their  long-contemplated  caiaiogue 
of  birds  of  America  south  of  the  United  States.  This  will  be 
of  great  value  to  ornithologists  in  view  of  the  zoological  ac* 
complishments  of  the  gentlemen  mentioned,  and  the  ribhness 
of  the  material  to  which  they  haVe  access.  In  their  own  pri* 
vate  collections  are  embraced  nearly  all  the  bii*ds  enumera- 
ted in  their  catalogue,  the  percentage  of  desiderata  being  very 
trifling.  The  catalogue  is  arranged  in  systematic  order,  the 
species  of  each  genus  being  enumerated  und^r  it,  with  an  in* 
dication  of  the  locality.  Of  the  family  of  Taiiagers  alone  the 
authors  enumerate  306  species^  of  which  they  possess  spec- 
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imens  of  all  but  twenty-three.  The  catalogue  appeal^  in 
small  folio,  about  the  size  of  an  English  Blue-Book,  and  is 
provided  with  ample  margin  for  manuscript  notes.  The 
total  number  of  species  to  be  enumerated  by  them  is  3565 ; 
and  allowing  ^35  for  those  not  OccuVring  south  of  the  United 
Stated  and  for  undescribed  species,  we  will  have  4000  as  an 
approximate  estimate  of  the  bird  feuua  of  the  New  World. 

ETHNOLOGY  OP  THB  PEAT  BOGS. 

At  a  recent  Congress  of  Prehistoric  Anthropology  held  at 
Brussels  Mr.  Steenstrup  made  a  communication  upon  the  peat 
bogs  of  Denmark,  in  which  he  remarked  that  these,  have  been 
divided  into  three  clashes,  according  to  the  plants  which  have 
principally  contributed  to  form  the  different  layers — namely, 
the  Skovmoser,  or  forests ;  the  Kjaesmoser,  or  prairie  bogs; 
and  the  Lyngmoser,  or  the  bogs  composed  of  moss  or  heath. 

The  Skovmoser  are  those  which  are  of  most  interest,  since 
we  can  find  in  them  layers  superimposed  one  upon  another, 
which  can  even  permit  us  to  determine  the  epoch  of  the 
animals  which  have  perished  in  the  peiity  piud.  The  lay- 
ers found  near  the  exterior  are  usually  in  the  best  condition, 
as  they  are  usually  in  their  natural  position,  having  escaped 
the  changes  that  have  acted  upon  the  centre.  Here  we  find 
the  remains  most  characteristic  of  the  forest  in  the  following 
order  :  first,  the  aspen  (Poptdus  tremula) ;  second,  the  pine 
{JPinus  syloeatris) ;  third,  the  oak  {Qtierciis  sessiliflora) ;  fourth, 
the  alder  {Ahim  glutinoaa) ;  fifth,  the  beech  (Fagtia  sylvatica). 
This  last  grows  to-day  throughout  Denmark. 

These  facts  have,  of  couree,  long  been  known ;  but  quite 
lately  Nathoret  has  found  that  beneath  the  layers  already 
mentioned  occurs  an  arctic  flora,  composed  of  Setiila  nana^ 
DryOB  octopetalay  Salix  herhacea^  etc.  These  latter  deposits 
are  not  of  fluvial  origin,  but  have  been  formed  by  water  filter- 
ing across  the  walls  of  the  basin,  and  are  all  of  a  local  vegeta- 
tion ;  so  that  we  have  a  local  series  of  layers  marking  all  the 
modifications  of  the  Danish  climate.  The  arctic  flora  corre- 
sponds to  that  of  the  southern  boundary  of  Lapland,  or  that 
of  the  sea-level  of  Denmark.  At  present  flint  implements 
have  only  been  collected  in  the  layers  of  the  Flnus  et/lvestris; 
but  Mr.  Steenstrup  has  found  them  in  layers  6f  the  arctic  floi-a. 
He  has  found  bones  of  the  reindeer  several  times,  but  only  in 
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the  lower  layers.    The  moose  occurs  also  both  in  these  and 
in  the  upper  layers.  

CURIOUS  PISH. 

Considerable  interest  has  been  excited  by  the  announce- 
ment of  the  capture,  by  Seth  Gi-een,  equally  famous  as  fisher- 
man and  pisciculturist,  of  a  huge  fish  in  Chautauqua  Lake, 
which  the  newspapers  of  the  interior  of  New  York  find  it  dif- 
ficult to  classify.  They  describe  it  as  six  feet  in  length,  and 
weighing  134  pounds;  as  having  one  back  and  three  belly 
fins,  a  head  of  remarkable  coDStruction,  a  mouth  opening  far 
back,  and  wide  enough  to  receive  a  nail  cask.  The  inside  of 
the  mouth  is  said  to  be  covered  with  a  species  of  coai*se  hair, 
resembling  the  small  feathers  or  down  of  an  ostrich.  Pro- 
jecting from  the  upper  jaw  is  a  species  of  shovel  blade,  which 
it  is  thought  must  have  been  intended  for  throwing  food  into 
the  mouth.  As  the  fish  has  no  teeth,  it  was  supposed  to  sub- 
sist upon  animalculae  or  other  substances  floating  in  the  water. 

The  notices  proceed  further  to  state  that  there  is  no  fish 
described  as  belonging  to  the  lakes  at  all  resembling  the  one 
referred  to ;  and  what  it  is,  and  how  it  got  into  the  lake,  are 
questions  extremely  puzzling.  But  the  solution  of  the  mys- 
tery seems  to  be  exceedingly  simple.  The  fish  is  nothing 
more  than  the  well-known  paddle-fish  of  the  Mississippi  basin, 
or  the  Polyodon  foliitm  of  naturalists — an  ally  of  the  stur- 
geon, and  a  species  of  great  interest,  being  much  sought  after 
by  foreign  museums  on  account  of  its  zoological  and  paleon- 
tological  relationships.  It  is,  however,  quite  abundant  in  the 
Mississippi  and  Ohio,  being  sometimes  captured  in  consider- 
able numbers,  though  not  very  often  of  the  size  of  Seth 
Green's  specimen. 

The  occurrence  of  the  fish  in  Chautauqua  Lake  is  not  par- 
ticularly remarkable,  as  that  is  one  of  the  sources  of  the  Al- 
leghany River,  from  which  it  could  readily  enter  the  lake. 

THE   CLASSES   OF  VERTEBRATES   AND  THEIR   RELATIONSHIP. 

At  the  meeting  of  the  National  Academy  of  Sciences,  held 
in  New  York  on  the  28th  of  October,  1873,  Professor  Gill  made 
a  communication  on  the  number  and  characteristics  of  the 
classes  of  Vertebrates,  and  their  various  degrees  of  relation- 
ship. 
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The  mind,  untrained  in  scientific  logic  (he  remarked)  in  its 
generalization  respecting  .the  animal  kingdom,  instinctively 
associates  its  subjects  into  groups  determined  by  the  nature 
of  their  habitat ;  and  bence  we  have  had  the  Veilebrates 
separated  into  (1)  those  especially  adapted  for  progression 
on  land  (Quadrupeds) ;  (2)  those  especially  fitted  for  pro- 
gression through  the  air  (Birds) ;  and  (3)  those  adapted  for 
life  in  the  water  (Fishes)  ;  while  the  residue,  not  readily  com- 
binablo  with  either  of  those  classes,  are  either,  as  it  were, 
overlooked,  or,  as  the  Serpents,  annexed  as  a  kind  of  appen- 
dix to  the  Quadrupeds,  because  they  most  resemble  certain 
of  those  animals— ^the  lizards.  It  was,  therefore,  a  great  ad- 
vance when  LinnsBus  established  a  peculiar  class  (Mammalia) 
for  the  viviparous  quadrupeds  and  the  whales,  and  thus  for 
the  first  time  subordinated  habitat  and  adaptation  therefor 
to  structure.  While  at  the  present  day  the  ancient  ideas 
have  almost  entirely  disappeared  from  the  system  of  nature 
so  far  as  regards  the  terrestrial  vertebrates,  they  are  still  to 
a  great  extent  prevalent  in  the  appreciation  of  the  relations 
of  the  aquatic  ones ;  for  among  the  vertebrates  collectively 
known  under  the  name  of  Fishes,  there  are  differences  more 
marked  and  radical  than  those  between  any  of  the  higher 
classes  of  the  branch.  Professor  Gill  therefore  proposes  not 
only  to  distinguish  several  classes  among  the  so-called 
fishes^  but  to  widely  remove  them,  and  recombine  them  as 
follows : 

On  the  one  hand  is  the  lancelet  {Branchioatoma)^  distin- 
guished by  the  extension  of  the  notochord  (primitive  basis 
of  the  back-bone)  to  the  anterior  end  of  the  vertebral  column, 
the  attenuation  of  the  spinal  cord  forward,  and  its  simple 
structure,  the  absence  of  auditory  organs,  the  simple  tubular 
structure  of  the  heart,  and  the  development  of  the  liver  sim- 
ply as  a  diverticulum  of  the  intestine.  This  type  is  called 
by  HlU^kel  the  Subphylum  Leptocctrdid  or  Acrania. 

On  the  other  hand  are  all  the  other  Vertebrates,  which 
agree  in  the  termination  of  the  notochord  behind  the  pitui- 
tary fossa,  the  enlargement  of  the  spinal  cord  forward  into  a 
brain,  the  development  of  auditory  organs,  the  division  of  the 
heart  into  (two  to  four)  chambers,  which  in  part  (one  or  two) 
specially  receive  the  blood,  and  in  part  (one  or  two)  specially 
distribute  it  to  the  body  again,  and  the  differentiation  of  the 
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liver  as  an  independent  and  highly  Bpecialized  organ.  This 
group  is  named  by  Hackel  the  Suhphyhim  J^ackyeardia  or 
Craniota, 

The  numerous  forms  belonging  to  the  last  "  subphylum" 
are  again  divisible  into  two  great  groups. 

In  one,  the  skull  has  no  cincture  girdling  the  month,  and 
consequently  no  lower  jaw,  there  are  no  pectoral,  members 
nor  scapular  girdle,  and  there  is  but  one  nasal  sac,  which  has 
a  median  external  aperture.  To  this  section  belong  the 
Lampreys  and  Hags,  the  representatives  of  the  class  of 
Marsipobranchs, 

In  the  other,  the  skull  has  a  cincture  surrounding  the 
mouth,  its  inferior  portion  being  specialized  as  a  lower  jaw ; 
they  have  (archetypically  at  least)  a  pectoral  member  and  a 
shoulder-girdle  developed,  and  there  are  two  nasal  sacs,  each 
having  an  olfactory  nerve  distributed  to  an  external  aperture. 
These  Vertebrates  are  again  divisible  into  three  groups  or 
super-classes. 

1.  In  the  fir«t  {Zyri/era)^  the  shoulder-girdle  forms  a  lyii- 
form  or  furcular-shaped  apparatus,  the  scapulae  and  their  ad*- 
juncts  of  both  sides  being  connected  together  bielow  along 
the  median  line,  and  an  air-bladder  (sometimei^  lung-like)  is 
atypically  developed  (sometimes,  howQver^  atrophied),  and 

(1)  either  connects  with  the  ce^ophagus  by  a  single  duct  or 

(2)  is  entirely  closed.  To  this  super-clasd  belongs  the  classes 
of  Fishes  and  Elasmobranchiates. 

2.  In  the  second  {Quadratifera)^  the  shoulder-girdle  is  rep- 
resented by  the  scapulae  and  their  appendages,  which  are 
limited  to  the  respective  sides,  a  sternum  is  difierentiated, 
and  instead  of  an  air-bladder  are  two  lungs  (each  with  a 
special  canal),  which  communicate  with  the  pharynx.  The 
lower  jaw  is  compound,  and  is  articulated  with  the,  skull  by 
the  intervention  of  a  special  bone^-the  os  quadratum.  In 
this  super-class  belong  the  Batrachians,  the  Reptiles,  and  the 
Birds ;  the  last  two  forming  the  group  Sauropsida. 

3.  In  the  third  {MdUei/erajj  the  shoulder-girdle  is  I'epre- 
sented  by  composite  scapulae,  limited  to  the  sides  or  back; 
a  sternum  is  differentiated,  respiration  is  entirely  effected 
by  highly  specialized  lungs  communicating  with  a  common 
trachea,  and  the  lower  jaw  is  composed  of  simple  rami,  and 
articulated  directly  with  the  skull,  the  os  quadi^^tum  of  the 
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ether  vertebrates. being  converted  into  one  of  the  auditory 
ossicles  (the  malleus).  This  super-class  is  represented  by  a 
sinsrle  class — the  Mammals. 

Professor  Gill  declares  that  the  more  these  groups  .ai*e 
studied  in  all  their  relations,  the  more  natural  do  they  ap- 
pear, and  concludes  with  the  following  exposition  of  their 
succession  in  a  descending  series : 

Branch  VERTEBHATA. 

A.  Sab-branch  CRANIOTA. 
Saper-dass  Malubitbra. 

L  Class  Mammalia. 
Superclass  Quapsatifeba. 
(Saaropsida.) 

IL  Class  Aves  (Birds). 
III.  Class  Reptilia  (true  Reptiles). 
(Batrachopsida. ) 

rV.  Class  Batrachia  (Frogs  and  Sakmanders). 

'  Saper-class  Ltbifeba. 
Y.  Class  Pisces  (true  Fishes). 
VI.  Class  Elasmobranchiata  (Shades  and  fiajs). 
Super-class  Monobbhina. 

VII.  Class  Marsipobranchia  (Lampreys  and  Hags). 

B.  Sab-branch  ^CBAKIA. 
VIIL  Class  Leptoeardia  (Lancelet). 

Pre-eminently  the  most  homogeneous  of  the/classes  is  that 
of  Birds,  all  the  living  representatived  of.  which  are  claimed 
to  belong  to  a  single  order,  for  which  the  name  Eurhipidura 
(alluding  to  the  fan-like  tail)  is  proposed.— ^4  2>,  vi.,  432-435, 
December^  1873.  __^_ 

MESMEfilSH   OF  ANIMALS. 

.  In  a  lecture  at  Leipsic  on  hypnotism  in  the  lower  animals, 
Professor  Czermak  fir^t  discussed  the  statement  that  if  a  crab 
be  held  by  the  tail  with  one  hand,  and  the  other  hand,  with 
the  fingers  curved  slightly  downward,  be  passed  over  it  from 
thd  tail  toward  the  head  with  a  stroking'  motion  a  certain  dis- 
tance above  it,  but  not  touching  it,  the  animal  will  in  a  short 
time  fall  into  the  so^alled  magnetic  or  mesmeric  sleep,  and 
can  then  be  set  up  vertically  on  its  head  and  claws;  further- 
more, that  if  the  movement  of  the  hand  now  be  made  in  the 
opposite  direction,  the  magnetism  will  pass  off,  and  the  ani- 
mal will  return  to  its  normal  condition.    He  showed  that 
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the  so-called  magnetizing  operation  had  nothing  whatever  to 
do  with  the  condition  of  the  animal,  and  that  a  similar  state 
could  be  induced  by  hanging  it  up  by  a  cord  tied  around  its 
tail.  He  remarked  that  the  animal  is  most  prone  to  pass  into 
this  somnolence  in  the  fall  and  winter,  and  suggested  as  au 
explanation  of  the  phenomenon  that  excitability  of  the  nerv- 
ous system  of  the  crab  is  impaired,  and  the  organs  of  motion 
are  consequently  disturbed  in  their  functions,  when  the  ani- 
mal is  placed  in  such  an  involuntary  and  unusual  position. 
He  also  noticed  the  well-known  fact  that  if  a  chicken  in  a 
sitting  position  on  a  table  be  gently  pressed  with  one  hand 
upon  the  supporting  surface,  the  head  and  bill  pressed  down 
with  the  other  hand,  and  a  chalk  line  drawn  from  the  tip  of 
the  bill,  the  fowl  will  remain  perfectly  powerless  in  the  posi- 
tion given  to  it  for  some  time  after  the  removal  of  the  hands. 
Professor  Czermak  found  that  the  chalk  line  was  not  essen- 
tial to  the  success  of  the  ei^periment,  and  also  performed  it 
with  other  birds  (as  swans),  but  did  not  succeed  with  pigeons. 
He  also  ascertained  that  subjects  least  accustomed  to  asso- 
ciation with  man,  and  that  seemed  most  unruly  before  the 
experiment,  pass  most  rapidly  and  soundly  into  the  somno- 
lent condition.  This  phenomenon  was  explained  by  Kircher, 
in  1645,  upon  the  hypothesis  that  the  chicken  imagined  the 
chalk  line  to  be  a  cord  holding  its  bill  down  after  the  finger 
had  been  removed.  As  a  physiological  explanation,  a  me- 
chanical irritation  of  the  brain  and  nerves  by  pulling  might 
at  once  suggest  itself.  It  is  known  that  certain  excitements 
of  exterior  nervous  apparatus  will  often  exert  a  decided  effect 
on  the  nervous  centres,  the  brain,  and  the  spinal  cord.  This 
is  very  evident  in  the  case  of  a  frog  having  its  fore-legs  tied 
together  to  excite  a  portion  of  the  nerves  of  the  skin.  It  will 
then,  when  placed  on  its  back,  remain  perfectly  powerless, 
and  only  regain  its  activity  when  the  cord  is  removed ;  while 
a  frog  that  is  free  can  not  be  made  to  remain  upon  its  back. 
There  can  be  no  doubt  that  this  is  a  reflex  phenomenon  ;•  but 
the  case  of  the  chicken  may  not  be  equally  so.  The  peculiar, 
unusual  position  of  the  animal  may  doubtless  co-operate ;  "and 
although  the  chalk  line  can  be  clearly  demonstrated  to  be 
unnecessary,  yet  there  ai*e  facts  that  indicate  that  it  may  not 
be  without  its  influence  in  attracting  and  fixing  the  attention 
of  the  fowl.    It  is  suggested  that  this  constmined  attemtion 
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may  afford  a  physiological  explanation  of  the  phenomena  in 
question  by  affecting  certain  portions  of  the  brain,  and  the 
involving  of  other  portions  by  sympathy. 

The  following  experiments  serve  to  illustrate  the  charac- 
teristic effect  of  constrained  attention.  If  a  thread  be  sus- 
pended over  the  comb  of  a  chicken  so  that  the  ends  hang 
down  over  the  eyes,  the  fowl  will  remain  in  a  perfectly  cata- 
leptic condition,  and  finally  pass  into  somnolence,  so  deep,  in- 
deed, that  it  will  permit  all  possible  movements,  as  turning 
the  head  up  and  down,  etc.,  without  giving  any  signs  of  life. 
Again,  if  a  pigeon  be  pressed  gently  upon  a  table,  so  that  it 
can  not  use  its  wings,  and  a  finger  be  placed  before  its  eyes, 
and  moved  back  and  forth,  following  the  motion  of  the  head 
so  that  the  eyes  must  continually  notice  it,  the  bird  will  soon 
become  quiet,  and  will  not  fly  away  when  the  hand  is  re- 
moved. Similar  consequences  result  in  case  of  many  human 
beings.  If  the  eyes  be  directed  fixedly  to  one  point  for  some 
time,  they  fall  into  a  sleep  which  may  be  regarded  as  the 
simplest  manifestiation  of  mesmerism. — 1  (7,  ix.,  49. 

REGULATING  THE   GROWTH   OP  BONE   IN  YOUNG  ANIMALS. 

M.  Oilier  announces,  as  the  result  of  recent  experiments, 
that  he  has  succeeded  in  very  considerably  modifying  the 
growth  of  bone,  by  local  imtation  during  the  period  of  de- 
velopment, lengthening  it  or  arresting  its  growth,  according 
as  one  part  or  the  other  of  the  bone  is  dealt  with.  Thus,  an 
irritation  upon  the  central  part  of  the  long  bones,  if  of  suffi- 
cient amount  and  long  continued,  causes  elongation;  but 
when  this  affects  the  periosteum,  the  marrow,  and  the  bony 
substance  properly  so  called,  it  produces  hypertrophical  phe- 
nomena. The  methods  of  producing  this  irritation,  and  the 
consequent  growth  of  the  bone,  are  very  varied.  Incisions, 
excisions,  cauterizations  of  the  periosteum,  irritation  of  the 
marrow  by  perforation,  and  the  implantation  of  foreign  bod- 
ies are  followed  in  young  animals  by  an  elongation  of  the 
bone.  It  is  by  no  means  necessary  to  produce  suppuration 
in  order  to  accomplish  this  result,  a  subacute  but  prolonged 
irritation  being  more  efficient  and  less  dangerous.  The  in- 
crease thus  secured  is  in  proportion  to  the  persistence  of  the 
experiment,  and  may  amount  to  one  tenth  of  the  total  length 
of  the  bone,    This  elongation  is  produced,  not  by  interstJtml 
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growth  of  the  bony  substance,  but  by  greater  activity  in  the 
development  of  the  cartilage  cells,  since,  as  in  natural  growth, 
it  is  the  cartilage  which  forms  the  principal  and  most  exclu- 
sive agent  in  increasing  the  length  of  bone. — 1  J9,  April  13, 
1873,19.  

NEW  FOSSILS  DISCOVERED  BY  PROFESSOR  COPE. 

Professor  Cope,  under  date  of  July  15,  publishes  notes  of 
some  new  extinct  mammalia  from  the  tertiary  deposits  of 
the  Rocky  Mountain  region.  One  of  these  he  names  ^luro- 
don  fmiStelinuSy  an  animal  about  the  size  of  the  domestic. cat. 
Another  is  the  Acerathenum  megalodus^  which  he  character-: 
izes  as  about  the  size  of  an  Indian  rhinoceros,  but  with  much 
larger  teeth.  In  some  respects  it  has  decided  relations  to 
the  genus  rhinoceros.  :  ;        . 

ANTIQUITIES   OF  THE  SOUTHERN  INDIANS. 

No  more  important  work  on  the  subject  of  American  eth* 
nology  has  appeared  since  the  Smithsonian  Institution  pub; 
lished  the  memoir  of  Squier  and  Davis  on  the  Aboriginal 
Monuments  than  the  work  by  Charles  G.  Jones,  of  New 
York,  on  "  The  Antiquities  of  the  Southern  Indians"  (particu- 
larly of  the  Georgia  tribes),  which  has  just  left  the  press  of 
Appleton  &  Co.  Colonel  Jones  has  been  known  fpr  many 
years  as  a  historian  and  ethnologist,  and  he  has  published 
several  important  papers  on  the  early  history  of  Georgia. 

In  the  present  volume,  which  is  well  illustrated  by  thirty 
plates,  we  find  a  reproduction  of  some  of  these  earlier  me- 
moirs, woven  into  a  connected  whole,  with  the  introduction 
of  much  new  matter.  The  descriptions  of  objects  are  based 
almost  exclusively  upon  specimens  in  the  author's  collection. 
The  significance  of  the  aboriginal  i^maias  in  the  Southern 
States  is  elucidated  by  reference  to  the  writings  of  John 
Bartram  and  other  early  historians,  who  visited  the  country 
when  the  Indians  were  very  numerous,  and  in  the  full  exer- 
cise of  all  their  rights  and  of  all  their  avocations.  Their 
manners  and  customs  are  treated  of  successively  in  detail,  and 
a  great  deal  of  light  is  thrown  upon  what  has  been  general- 
ly considered  very  obscui'c  in  connection  with  these  people. 

The  different  kinds  of  mounds  are  discussed;  whether 
those  of  observation  and  retreat,  those  used  as  sites  of  houses 
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or  villages^  or  those  for  burial,  and  for  other  purposes.  The 
shell  mounds,  the  stone  graves,  the  rock  walls,  and  fortified 
towns,  all  pass  under  i*eview.  The  work  closes  by  a  eonsid- 
eratioa  of  the  various  implements  among  the  Indians,  such 
as  the  ari*ow  and  spear  heads,  axes,  agricultural  tools,  fishing 
apparatus,  articles  Used  for  games  and  plays,  pipes,  idols, 
pottery,  shells,  etc.  

ACQUIBED  HABITS   OP  THE  TUMBLEB  PIGEON. 

Hi'*Pfti^win,in  a  recent  communication  to  iV^t^r^,  refers  to 
a  very  remarkable  East  Indian  yariety  of  the  tumbler  pigeon, 
called  the  Lotan,  and  one  which  has  been  known  in  that 
country  as  possessing  certain,  peculiarities,  transmitted  from 
generation  to  generation,  for  nearly  three  hundred  yeai*s.  It 
is  only  necessary  to  shake  this  bird,  or,  in  the  ease  of  one  va- 
riety,, to  touch  it  on  the  neck  with  a  stick,  in  order  to  cause 
it  to  roll,  over  backward  on  the  ground.  This  it  continues 
to  do  with  great  irapidity  until  utterly  exhausted,  so  that  it 
will  die  unless  taken  up,  held  in  thehands,  and  soothed,  when 
it  will  recover.  This  is  believed  by  Mr.  Darwin  to  be  a  he- 
i-editary  transmission  of  possibly  some  accidental  injury  to 
the  brain,  as  it  is  well  known  that  if  the  base  of  the  brain  of 
a. pigeon  be  pricked  with  a  needle,  the  bird  will  roll  over 
backward  in  the  same  manner  as  do  the  ground  tumblers. 

One  pigeon  thus  pricked  recovered  perfectly,  but  continued 
ever  afterward  to  peiibrm  somersaults  like  h  tumbler,  al- 
though not  of  the  breed*  The  movement  at>pear8  to  be  of 
the  nature  of  a  recurrent  spasm  or  convulsion  which  throws 
the^bitd.l>ackward^  as  in  tetanus;  it  then  recovers  its  balance, 
and  is  again  thrown  backward.  .  Whether  the  performances 
of  the  cpmmon  tumbler,  .which  are  carried  on  in  the  air,  are 
related  to  those  of. the  ground  tumbler  is  uncertain,  although 
Mr.  Darwin  thinks  that  in  this  case  the  tendency  may  have 
originated  in:  some  accidental  injury,  or  from  some  morbid 
affection  of  the  brain.— 12  A,  April  3, 1873, 417. 

I  .        '  •  *  ' 

ODONTOPTBRTX,  A  NEW  FOSSIL  BIRD. 

The  discovery  of  a  fossil  bird  with  teeth  implanted  in  the 
jaws,  in  distinct  sockets,  recently  made  by  Professor  Marsh, 
has  been  followed  by  the  announcement  on  the  part  of  Pro- 
fessor Richard  Owen  of  a  related  form,  in  describing  a  poition 
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of  the  skull  of  the  Odontopteryx  toliapicuSy  from  the  London 
clay  of  Sheppey.  The  remains  obtained  consisted  of  the 
brain-case,  with  the  basal  portion  of  both  jaws,  in  which  are 
seen  denticulations  which  are  intrinsic  parts  of  the  bone,  and 
not  simply  attachments  or  insertions,  as  in  the  case  of  other 
veitebrates,  as  well  as  in  Professor  Marsh's  bird.  These  den- 
ticulations, or  tooth-like  portions  of  the  jaws,  are  of  two  sizes, 
the  smaller  being  about  half  a  line  in  length,  and  the  larger 
from  two  to  three  lines,  separated  by  several  of  the  smaller 
ones.  All  are  of  a  triangular  or  compressed  conical  form,  the 
larger  ones  resembling  fangs.  Sections  of  the  denticles  show 
unmistakably  the  character  of  bird  bone.  The  total  length 
of  the  skull  was  five  or  six  inches.  The  bird  seems  to  have 
approached  most  nearly  to  the  duck  family,  in  some  of  which, 
as  in  the  goosanders  and  the  mergansers,  the  beak  is  furnished  ' 
with  strong  pointed  serrations.  In  them,  however,  the  tooth- 
like processes  belong  to  the  horny  bill  only,  and,  according 
to  Professor  Owen,  the  production  of  the  alveolar  margin,  as 
far  as  known,  is  peculiar  to  the  new  fossil. 

Professor  Owen  concludes  that  the  Odontopteryx  was  a 
warm-blooded,  feathered  biped,  with  wings;  and  further,  that 
it  was  web-footed  and  a  fish-eater,  and  that  in  the  catching 
of  its  slippery  prey  it  was  assisted  by  this  armature  of  the 
jaws.— 12  A,  July  10, 1873,  216. 

/  ,  .  -  - 

ALI^BGED   SHOWER   OF  FISH-SCALES. 

It  is  Stated  that  during  a  heavy  thunder-storm  near  Lake 
Providence,  Louisiana,  a  number  of  small  bodies  were  found 
on  the  ground  immediately  after  the  shower,  scattered  along 
the  shore  of  the  Mississippi  River  for  a  distance  of  forty  miles 
above  the  lake;  as  many  as  half  a  bushel  being  collected 
around  one  house.  These,  on  being  submitted  to  critical  ex- 
amination, proved  to  be  scales  of  the  common  gar-fish  of  the 
South  (Lepidosteus).  The  species  inhabits  the  shallow,  mud- 
dy waters  of  the  South,  and  sometimes  attains  a  length  of 
five  or  six  feet,  and  is  especially  characterized  by  being  in* 
closed  in  an  almost  impenetrable  coat  of  mail  (the  scales  in 
question),  so  compact  as  almost  to  resist  the  penetration  of  a 
bullet.  .  ■   .  f        .  .    .   ^ 

It  is  very  difficult  to  give  credence  to  this  story,  as  the 
gar-fish  are  not  particularly  abundant,  and  the  method  of  ag- 
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gregation  of  so  large  a  number  of  detached  scales  would  be 
a  problem  extremely  difficult  of  solution.  Perfectly  authentic 
instances  are  on  record  of  small  fish,  shells,  etc.,  being  taken 
np  in  storms  and  scattered  over  the  earth ;  but  when  it  comes 
to  special  portions  of  fishes  which  weigh  from  five  to  fifty 

pounds  each,  the  draft  upon  one's  faith  is  rather  too  severe. 

'    

HABITS   OF  THS   OBAW-FISH. 

One  of  the  more  novel  applications  of  the  general  science 
of  pisciculture  is  to  the  breeding  and  rearing  of  craw*fish, 
which,  in  Europe  especially,  constitute  a  much -sought -for 
delicacy,  and  in  the  United  States  are  becoming  quite  fashion- 
able as  an  article  of  luxury.  A  preliminary  to  a  successful 
treatment  of  these  animals  for  commercial  purposes  must 
necessarily  consist  in  a  careful  inquiry  into  their  natural  his- 
tory. This  has  recently  been  done,  in  the  laboratory  of  Pro- 
fessor Coste,  in  Paris,  by  Chantran,  who  has  lately  published 
an  interesting  memoir  on  the  subject.  According  to  this 
writer,  copulation  between  the  sexes  occura  during  the  win- 
ter, especially  in  November,  December,  and  January,  and  the 
fertilization  takes  place  on  the  exterior  of  the  body  of  the  fe- 
male, which  lays  her  eggs  from  two  to  forty-five  days  after 
the  meeting  of  the  sexes,  according  to  the  degree  of  the  ma- 
turity of  the  eggs.  At  the  critical  moment  the  abdominal 
appendices  of  the  female  secrete  a  viscous  mucus  for  several 
hours,  after  which  she  throws  herself  upon  her  back,  and  curls 
her  tail  toward  the  mouth  of  the  oviduct,  so  as  to  form  a  kind 
of  ba6in,  in  which  the  eggs  are  received  one  by  one  as  they 
are  expelled  from  the  ovaries.  The  eggs  then  become  adher- 
ent to  the  mucus  just  referred  to,  which  is  found  to  be  pene- 
trated by  the  spermatozoa,  which  soon  make  their  entrance. 

The  incubation  of  these  eggs  usually  lasts  six  months,  and 
the  young  moult  ten  days  after  leaving  the  shell.  Their  food 
at  this  time  consists  of  egg-shells  and  the  shed  skin,  while 
the  stronger  of  the  young  devour  the  weaker.  Other  moults 
take  place  in  succession  from  twenty  to  twenty-five  days 
apart,  so  that  the  shell  is  renewed  at  least  five  times  in  the 
space  of  eighty  days,  usually  falling  in  the  months  of  July, 
August,  and  September.  From  this  period  until  the  April 
following  there  is  no  other  moult.  The  skin  is  again  shed 
successively  once  a  month,  in  May,  June,  and  July,  making 
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eight  changes  for  the  first  twelve  months  of  the  life  of  the 
animal.  During  the  second  year  there  are  five  moults,  and 
in  the  third  year  generally  two,  and  sometimes  three.  The 
male  craw-fish  is  maturje  froni  the  commencement  of  the  third 
year,  the  female  at  the  end  of  the  fourth.  At  this  age  the 
latter  has  only  one  moult  per  annum ;  the  male,  on  the  con- 
trary, has  two,  which  may  explain  the  larger  size,  since  the 
growth  is  in  proportion  to  the  number  of  these  changes  of 
skin.  It  usually  requires  forty-eight  hours  for  the  new  skin 
on  the  back  of  the  crab  to  arrive  at  a  sufficient  degree  of  per- 
sistence, although  the  legs  become  completely  hardened  in 
twenty -four  hours. — Jour.  Acad.  Nation.  Agric,^  etc.,  Feb- 
ruary and  Marehy  1873,  99. 

.  HIBERNATION  OF  FLIES. 

An  interesting  statement  is  presented  by  GoubarefiT  upon 
the  hibernation  of  flies,  subjected  to  alternatiQUS  of  heat  and 
of  excessive  cold  in  Russia,  as  talking  place,  in  the  Russian 
establishments  used  for  the  production  of  vapor-baths,  which 
are  kept  heated  only  on  the  days  when  the  bath  is  to  be  ap- 
plied. One  or  two  of  these  had  been  heated  only  twice  in 
six  months— on  the  3d  of  January  and  15th  of  February. 
The  thermometer  in.  the  open  air  indicated  a  temperature  of 
—  13°  Fahr.,andone  iathe  interior  of  the. hou$e. stood  at  14° 
Fahr.  An  immense  unmber  of  flies  had.  established  them- 
selves in  this  building  from  the  month  of  August,  and  had 
been  sluggish  fiinee  the  month  of  October;  but  lyhen,  the 
house  was  heated  up  to  106°.  Fahr.,  they  became  as  active 
and  lively  as  in  the  heat  of  summer,  immediately  returning 
to  their  original  torpor  whenever,  the  cold  obtained  the  mas- 
tery in  the  iabandbncd  buUding. — 6  B^  March  24, 1873,  785. 

FLIGHT  OF  THE   ISTHMUS  BUTTEEFLT. 

According  to  the  Panama  Star  and  Serald^  the  beautiful 
Isthmus  butterfly,  Urania  fulgenSy  according,  to  Salvin,  and 
not  U.  kiluSy  as  generally  supposed,  the  immense  migrations 
of  which  from  east  to  west  excite  so  much  attention  every 
year,  continued  abundant  through  the  month  of  August,  al- 
though the  problem  as  to  the  points  where  it  begins  and  ends 
its  journeys  is  still  unsolved. — Panama  Star  and  JBeraUd^ 
August  24, 1873. 


H.  BOTANY  AND  HORTICULTURE.  353 


H.  BOTANY  AND  HORTICULTURE. 

WHY  THE  WtNTEE   OP   1871-72   WAS   INJURIOUS  TO  VEGE- 
TATION. 

i  • 

The  transactions  of  the  Massachusetts  Horticultural  Soci- 
ety contain  a  recent  report  from  prominent  Boston  hoi'ticalt- 
nrists  upon  this  subject.  The  caqses  combining  to.prOcluQe 
the  results  were  the  unprecedented  drouths  of  the  two  pre- 
ceding summers,  enfeebling  the  roots,  and  preventing  strong 
and  vigorous  gvpy^th;  the  want  of  snow,  and  the  severe  cold 
of  the  winter  freezing,  the  ground  to  an  unusual  depth;  con* 
tinned  and  violent  winds,  causing  a  constant  evaporation  of 
sap,  which  the  roots- were  unable  to  replace ;  and  sudden  and 
extreme  alternations  of  heat  and.  cold.  Evergreens  suffered 
most  sevei'ely,  for  two  reasons :  because  their  roots  are  for  the 
most  part  near  the  surface,  and  because,  unlike  deciduous 
trees,  they  are  never  completely  at  rest,  and  reqnii'e  a  certain 
amount  of  sap  to  maintain  their  foliage.  Hence  the  evapo- 
rative action  of  the  winds  was  peculiarly  injurious  to  them, 
and  hence,  also,  they  the  more  readily  succumbed  to  the  sud- 
den intense  cold  of  March;  following  some  days  of  warm 
weather,  which  had  excited  their  leaves  to  as  great  activity 
as  was  possible  at  the  season. 

This  reasoning  is  confirmed  b»y  the  experience  of  the  past 
season,  which  has  been  the  direct  reverse  of  the  preceding 
one — a  wet,  wai-m  summer,  a  moderately  "warm  autumn,  a 
well -ripened  growth,  ^  constant  s^nd  abund^qt  covering  of 
snow  during  the  winter,  though  with  a  degree  of  cold  almost 
unprecedented.  As. the  result,  evergreens  never  have  done 
better*  while,  owing  to  the  small  amount  of  frost  in  the 
ground,  the  roots  of  deciduous  trees  bav«  been  unusually 
active,  the  movement  of  the  sap  throwing  forward  the  buds, 
which,  in  the  case  of  fruit; -trees,  appear  to  be  in  many  in- 
stances killed. — Trans.  Mass.  JHbrt.  Soc.^  Marohy  1873. 


DISTKIBUTION   OF  SEEDS  BY  WINDS. 

Mr.  Alfred  W.  Bennett  has  called  attention  to  the  compar- 
atively little-known  article  by  Kemer  upon  the  influence  of 
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the  wind  on  the  distribution  of  seeds  in  the  mountain  regions; 
and,  referring  to  the  popular  impression  that  the  winds  per- 
form a  very  important  part  in  the  distribution  of  plants, 
quotes  from  Kerner  and  from  Mr.  Beritham  to  show  that  the 
assumption  rests  upon  insufficient  data.  If  that  portion  of 
thistle-down  which  has  been  carried  to  a  considerable  distance 
by  a  high  wind  be  examined,  it  will  generally  be  found  to 
have  left  its  seed  behind  it.  And  it  frequently  happens  that 
seeds  well  wunged,  or  provided  with  light  pappus,  are  less 
widely  distributed  than  other  forms  of  compositse  without 
such  pappus.  ' 

The  rapid  spread  of  the  common  thistle,  in  any  new  coun- 
try, is  referred  to  the  persistent  vitality  of  the  roots  quite  as 
much  as  to  the  dispersion  of  the  seeds ;  and  if  the  individuals 
are  examined,  they  will  generally  be  found  to  be  all  of  one 
sex,  showing  that  they  must  have  been  propagated  by  the 
division  of  the  same  individual.  Referience  is  also  made  to 
the  Canadian  water-weed,  Elodea  canadensis^  which  filled  up 
the  water-courses  and  canals  of  England  within  a  few  yeare 
of  its  fii*st  appearance;  and  it  is  stated  that  to  this  day  the 
male  plant  is  entirely  unknown  in  that  country,  and  that  all 
may  have  sprung,  by  subdivision,  from  the  first  imported  spec- 
imen. 

The  memoir  of  Mr.  Kenier  is  based  upon  a  careful  exami- 
nation of  plants  growing  on  moraines,  and  of  the  seeds  found 
on  the  surface  of  glaciers ;  and  he  finds  that  a  large  number 
of  these,  constituting  the  moraine  flora,  are  species  widely 
distributed  over  the  high  mountains  in  immediate  proximity 
to  the  glacier.  Again,  in  regard  to  the  seeds  oh  the  glaciers, 
he  finds  not  a  single  one  which  does  not  belong  to  a  species 
inhabiting  the  adjacent  mountain  slopes  or  valleys;  and  he 
is  therefore  of  the  impression  that  the  conveyance  of  seeds, 
even  when  provided  with  apparatus  calculated  for  being 
floated  in  the  "air  by  horizontal  currents,  takes  place  only 
within  very  circumscribed  limits;  and  that  the  prevalent 
opinion,  that  they  may  thus  be  carried  for  very  great  dis- 
tances, is  not  supported  by  facts. — 12  A^  June  21  j  1872, 164. 

INPLUENCB    OF   CLIMATE   AND   MANUEES   UPON  PLANTS. 

In  the  Journal  of  the  Horticultural  Society  of  London  is 
given  a  second  report  by  M.  T.  Masters  upon  extended  exper- 
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iments,  made  at  their  gardens,  to  determine  the  effects  of  va- 
rious fertilizers  (mineral  maniii-es,  ammonia  salts,  and  nitrates) 
npon  different  species  of  plants.  Aside  from  the  results  pos- 
sessing an  economic  value,  certain  conclusions  are  drawn  of 
a  more  scientific  nature,  in  relation  to  the  inducement  of  spe- 
cific changes.  No  absolute  change  in  habit  was  in  any  in- 
stance observable,  the  effect  of  the  manures  being  simply  to 
enhance  the  vigor  of  growth,  or  the  reverse,  and  more  decid- 
edly in  the  leaves,  stem,  etc.,  than  in  the  flowers  or  fruit. 
Nothing  favored  the  inference  that,  by  the  agency  of  any 
manure  or  vicissitude  of  climate,  any  change  that  would  be 
deemed  of  specific  value  could  be  artificially  induced.  On 
the  contrary,  it  would  appear,  as  all  other  evidence  yet  ob- 
tained shows,  that  "  specific  "  character  is  not  influenced  by 
external  conditions,  but  is  an  innate  quality  transmitted  by 
hereditary  descent. — Jour.  Hort,  Soc^  London^  January  7, 
1873, 124.  

FLORA   OP  THE   ISLAND  OP  ST.  PAUL. 

The  island  of  St.  Paul,  in  the  Indian  Ocean,  is  believed  to 
contain  the  smallest  phanerogamic  flora  in  the  world,  there 
being  really  only  two  indigenous  species,  although  seven  oth- 
ers have  been  found,  six  of  them  grasses  and  one  a  sedge. 
The  two  native  species  referred  to  belong  to  the  genera  Plan- 
iago  and  Sagina. — 13  L4,  July  1, 1872,  253. 

bisler's  researches  on  evaporation  prom  plants. 

The  following  propositions  are  presented  by  Mr.  E.  Risler, 
as  the  results  of  his  researches  on  the  evaporation  from  plants : 
Evaporation  from  plants  is  not  lessened  when  the  suiTound- 
ing  air  is  saturated  with  aqueous  vapor.  Absoi-ption  of  the 
vapor  in  the  air  by  the  leaves  has  never  been  observed .  Plants 
in  general  evaporate  but  very  little  during  the  night-time. 
All  plants  evaporate  more  in  the  sun  than  in  the  shade.  With 
luzerne,  the  quantity  evaporated  in  the  sun  is  four  times  as 
great  as  in  the  shade,  even  when  the  difference  in  tempera- 
ture is  not  very  considerable.  Thus  the  direct  influence  of 
light,  independent  of  its  heat,  is  demonstrated.  The  yellow 
rays  of  the  spectrum  are  most  active.  With  Indian  corn,  the 
difference  of  evaporation  in  sun  and  shade  is  still  larger  than 
with  luzerne,  while  some  plants  are  much  less  influenced ;  the 
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willow,  for  instance,  shows  very  little  difference.  This  is,  in 
Mr.  Risler's  opinion,  one  of  the  reasons  why  some  plants  thrive 
better  in  shade  than  others.  Humidity  or  motion  of  the  air 
exerts  no  appreciable  influence  upon  evaporation,  although  it 
was  ascertained  that  evaporation  increased  with  the  approach 
of  a  storm,  even  when  heat  and  light  had  not  increased.  The 
moisture  of  the  soil  is  of  the  grieatest  importance.  After  rain 
or  watering,  the  evaporation  increases ;  with  continued  dry- 
ness, the  plants  wilt,  bat  fi-equen);ly  recover  with  the  disap- 
pearance of  the  sun,  when  the  absorption  of  water  by  the 
roots  becomes  greater  than  the  evaporation  by  the  leaves. 
When  a  large  volume  of  soil  is  s^ccessible  to  the  plants,  the 
supply  of  moisture  is  larger  and  mx>re  regular.  Hence  the 
practical  conclusions.  A  crop  requires  the  more  water  the 
more  densely  it  is  planted.  When  older  and  more  vigorous 
plants  stand  in  the  same  soil  with  younger  and  less  developed 
ones,  the  former  will  take  up  more  water  than  the  latter,  and 
these  will  suffer,  if  the  moisture  do  not  suffice  for  both. 
Also,  with  the  water,  the  sti*OQger  plants  take  more  of  the 
nourishment  in  solution ;  hence  the  injurious  influence  of  trees 
and  weeds  upon  young  plantations.  The  water  taken  from 
that  portion  of  the  ground  with  which  the  roots  are  in  imme- 
diate contact  is  replaced  by  the  surrounding  soil,  so  as  to 
establish  an  equilibrium  of  moisture  in  accordance  with  the 
laws  of  diffusion.  A  soil  will  suffer  less  from  dryness  the 
better  it  is  manured.  With  an  equal  surface,  the  evaporation 
from  the  young  leaves,  is  less  than  from  those  that  are  fully 
developed.  Mr.  Risler,  from  his  cai-eful  experiments  and  ob- 
servations, has  also  deduced  the  absolute  amount  of  evapo- 
ration for  several  important  crops,  and  ascertained  that,  in 
many  cases,  the  quantity  of  water  evaporated  is  much  gi'eater 
than  that  obtained  from  rain  during  the  growing  season,  the 
plants  drawing  their  supply  from  the  moisture  previously 
accumulated  in  the  soil.  Hence  the  value  of  deep  cultni'6, 
which  extends  the  area  accessible  to  the  roots.  Forests  evap- 
orate much  less  water  than  cultivated  land :  they  consume, 
in  fact,  not  one  half  of  the  fallen  rain,  and  thus  serve  as  a 
source  of  supply  for  the  adjoining  regions.  Their  ramified 
roots  prevent  a  too  rapid  rash  of  the  water,  and  the  washing 
of  the  surface  soil,  etc.;  but  Mr.  Risler  maintains  that  it  is  by 
no  means  proved  that  woods  actually  increase  the  rain-iaU 
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by  contributing  in  any  way  to  the  condentsation  of  atmos- 
pherical humidity. — 28  (7,  Marchy  1872. 

PBOTBINS-GBANULESy  AND  ASPABAGINB   IN  GEBHINATION. 

An  exhaustive  and  intei'esting  investigation  of  the  so- 
called  aleuron-granules  in.  ungerminated  seeds,  has  lately 
been  conducted  by  W.  Pfeffer,  embracing  careful  microscop- 
ic examination,  supplemented  by  new  and  ingenious  mici*o- 
chemical  methods,  and. at  times  by  detailed  ehemioal  analy- 
sis. This  has  not  only  afforded  reHable  information  in  regard 
to  the  chemical  and  physical  constitution  of  these  properly 
called  proteine-graaules^  biithas  also  presented  essentially  new 
views  of  their  relations  to  other  ingi^edients  of  seeds,  as  well 
as  of  thd  part  they  play  in  their  ripening  and  germination. 
Theisegraniiles—- present  in  all  ripe  seeds,  and  previously  only 
known  with  certainty  to  be'  intimatiBly  connected  with  the 
proteine  matter  of  theresierved  food  of  the  plajat — were  found 
to  consist  essentially  of  proteine  substances,  apparently  in, an 
amorphous  or  in  part  crystalloid  form;  The  latter  having 
a  seemingly  erysteilline  exterior,  are  made  up  entirely  Of  pro- 
teine matter,  and  are  imbedded  in  the  body  of  the  granules, 
which  likewise  consist  of  proteine  matter ;  they  c^n  be  soaked, 
but  are  insoluble,  in  water  ;.a,nd  are: not  present  In  all  seeds. 
The  mass  of  the  granule  may  be  insoluble,  or  partially  or  to- 
tally soluble,  in  water,  but  is  always  soluble  in  dilute  potash. 
The  |>r6teihe. substances  constituting. it  are,  by  them9elve8» 
insoluble  in  water^  but  kre  rendered  soltible.by  the  presence 
of  phosphate  of  poliash  in  the  proteii^er  mass.  OtheV  $ubstapc^s 
are  inclosed  at  times  by  the  granules,  as  oxalate  of  lime  in 
some  cases;  and  in  all  seeds^  though  DOJb  necessarily  in  all 
the;  granules  of  the  seeds,  mayr  be  found  globoids-^that  is, 
clusters  of  globular  or  botryoidal  masses  of  Compounds  of 
magnesia  and  lime,  with  a  phosphoric  acid  associated. with 
some  undetermined  organic  body.  The  oil  of  the  seeds,  ac- 
cording to  previous  views,  also  present  in  the  proteine-gran- 
ules,  is.found  exclusively  in  thei  matter  filling  the  interstices 
between.the  granules,,  which  contains  proteix^e  matter,  besides 
the  dried  protoplasmic  body  of  the  cells.  Some  of  these  sub- 
stances arfa  always  of  the  form:  that  deports  itself  toward  solr 
vents  like  the  insoluble  modification  of.  egg  albumen.  Th9 
^oteine-granules  first  formj  out  of  an  emulsion  of  oily  a^d  air 
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baminous  matter,  in  the  ripening  seeds  when  they  begin  to 
dry ;  the  crystalloids,  as  well  as  the  crystals  and  globoids, 
*  are  noticeable  earlier,  and  serve  as  nuclei  of  the  proteine-gran- 
ules.  In  germination,  a  similar  emalsion  is  formed  by  solation 
of  the  granules,  the  inclosed  bodies  being  distributed  in  the 
cell  fluids,  the  globoids  and  crystalloids  being  gradually  dis- 
solved. .  A  very  interesting  connection  between  the  nitrog- 
enous substance  asparagine,  and  the  reserve  proteine  matter 
of  the  seed  was  traced  in  the  germination  of  the  PapUionon 
croB,  The  substance  recognizable  in  the  cells  by  aid  of  the 
microscope  was  obtained  in  characteristic  crystals  by  treat- 
ment of  the  germinating  plants  with  alcohol;  and  the  fact  was 
established  that,  as  the  plantlet  grew,  asparagine  assumed 
the  place  of  proteine  matter,  and  was  distributed  farther  into 
the  roots  and  stems,  about  as  far  as  the  sugar  formed  from 
staVch  and  oil,  passing  like  these  in  the  cells  of  the.  parenchy- 
ma. With  farther  development  of  the  plant  it  gradually  and 
entirely  disappears.  It  may  be  concluded,  therefore,  that 
the  reserve  proteine  matter  of  the  seed  is  transformed  in  ger- 
mination into  asparagine,  out  of  which  albuminous  matter  is 
again  subsequently  formed.  Chemical  analysis  confiimed  the 
fact  that  the  increase  of  asparagine  at  first  is  proportional  to 
the  decrease  of  proteine  matter,  and  that  the  total  amount  of 
nitrogen  (even  on  the  exclusion  of  additional  nitrogen)  re- 
mains constant.  Since  asparagine  contains  more  nitrogea 
than  the  proteine  matter,  it  is  extremely  probable  that  por- 
tions of  carbon  and  hydrogen  are  either  directly  or.indirectly 
eliminated  in  respiration,  and  since  the  asparagine  is  subse- 
quently reconverted  into  albuminous  matter,  and  the  non-rni- 
trogenous  matter  does  hot  afford  carbon  enough  for  this  pur- 
pose, the  operation  will  be  partially  checked  in  plants  pre- 
vented from  the  assimilation  of  carbon  by  cultivation  in  the 
dark.— 19  (7,  i^ftrwary  1, 1873, 46. 

FERTILIZATION  IN   GRASSES. 

The  contrivances  for  effecting  cross-fertilization  among  the 
grasses,  ^.  e.,  the  impregnation  of  the  ovary  of  one  flower  by 
the  pollen  from  another  in  preference  to  its  own,  are  numerous 
and  very  various.  The  agent  employed  for  the  purpose  is 
the  wind, insectd  having  little  to  do  with  it.  "The  fine. pollen 
grains  are  smooth  and  i^on-adherent ;  the  anthers  hang  sus- 
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pended  from  long  filaments  open  at  the  base,  and  shed  their 
contents  when  moved  by  the  least  breath  of  wind ;  the  feath- 
ery stigmas  expose  a  large  surface,  with  numerous  hollows 
and  projections,  upon  which  the  pollen  may  lodge ;  and  thus, 
in  very  many  cases,  cross-fertilization  is  almost  inevitable. 
The  same  result  is  often  aided  otherwise,  as  has  been  recent- 
ly shown  by  Prof.  Hildebrand,  of  Freiburg,  following  Delpino, 
of  Florence.  Dioecious  grasses  (in  which  the  male  and  female 
flowers  are  on  separate  plants)  are  few,  but  many  monoe- 
cious species  are  made,  in  effect,  dioecious  as  respects  fertili- 
zation, either  by  the  male  flowers  at  the  top  of  the  stem  los- 
ing their  pollen  before  the  female  flowers  below  have  exserted 
their  stigmas,  as  in  Indian  corn,  or  by  the  stigmas  preceding 
the  maturing  of  the  anthers,  as  in  Coix  lachryma  (Job's 
Tears),  or  by  the  position  of  the  male  flowers  below  the  fe- 
male, as  in  wild  rice,  or  by  their  wide  separation  on  distant 
branches.  In  some  species,  however,  the  arrangement  seems 
adapted  rather  to  secure  fertilization  between  the  flowers  of 
the  same  plant. 

So  in  those  grasses  where  the  male  and  female  oi*gans  are 
in  the  same  flower.  In  sweet  vernal  grass,  and  various  oth- 
ers, the  stigmas  are  exserted  before  the  anthers,  and  remain 
in  condition  to  receive  the  pollen  but  for  a  very  short  time. 
In  rye,  the  anthers  first  slowly  appear,  and  shed  a  part  of 
their  pollen. into  the  air;  afler  some  hours  the  stigmas  be- 
come receptive,  by  which  time  the  anthers  have  opened  more 
widely,  and  the  I'est  of  their  pollen  escapes.  Here  self-fertil- 
ization is  possible.  In  wheat,  the  flower  opens  suddenly,  the 
anthera  appear,  let  fall  a  third  of  their  pollen  upon  the  stig- 
ma, and  the  rest  is  dispersed  in  the  air.  The  whole  process 
is  completed  in  less  than  half  a  minute.  In  tlie  oat,  the  an- 
thers hang  down  outside  of  the  flower  and  discharge  most  of 
their  pollen  into  the  air;  but  in  damp  and  cold  weather  the 
flowers  remain  closed,  and  are  self-fertilized.  In  many  other 
cases  the  mode  of  fertilization  is  likewise  determined  by  the 
weather.  In  canary  grass,  the  atithers  and  stigmas  appear 
together,  but  upon  opposite  sides  of  the  flower.  In  other 
grasses,  the  stigmas  often;  remain  fresh  and  receptive  of  pol- 
len from  other  flowers  a  considerable  time  after  their  own  anr 
thei-s  are  emptied;  In  barley,  the  flowers  remain  closed,  and 
are  all  self-fertilized ;  but  sometimes  those  in  two  rows,  out 


360     ANNUAL  RECX)RD  OF  SCIENCE  AND  INDUSTRY. 

of  tbe  ^x  wUeh  cotnpofie  the  head;  dpen^  and  are  fertilized  like 
those  of  wheat.  Numerous  other  instances  are  cited  in  which, 
by  like  means,  sometimes  the' one  method  of  fertilization  is 
favored,  sometimes  the  other,  but  with  little  uniformity  of 
plan,  even  among  speeies  of  the  same  genus. — MonatsberidU 
Akady  Beriin^Oetober^  1 872,  Hi. 

DISTRIBUTION   OP  ATROPINE   IN  THE   PLANT. 

According  to  Lefort,  atropine  is  more  abundant  in  the 
leaves  of  the  deadly  nightshade  before  flowering  than  after- 
ward, so  that  they  should  be  collected  for  manufacturing  pur- 
poses between  flowering  and  fruitage.  The  quantity  in  the 
roots  varies  very  greatly,  the  young  roots  yielding  more  than 
roots  of  two  or  three  years  old,  because  the  latter  contain  a 
smaller  proportion  of  bark-^21  A^JDecemker^  1872,110, 

,  CHANGE   IN  THE   OIL  OF  SEEDS  IN  GERMINATION. 

A  series  of  experiments  by  Mr.  Muntz,  instituted  to  ascer* 
tain  whether  seeds  containing  fatty  oils,  when  giermlnating, 
are  decomposed  into  glycerine  and  acids,  and  whether  one 
of  the  constituents  is  absorbed  soonet*  than  the  other,  result- 
ed as  follows :  1.  During  the  germination  of  oily  seed^,  the 
fatty  substance  progressively  separates  into  fatty  acids  and 
glycerine.  2.  The  glycerine  disappears  as  soon  as  liberated% 
8.  At  a  certain  time  the  youtig  plant  con taius  nio  fi'ee  fatty 
acid.  4.  While  the  enibryo  is  growing,  these  fatty  acids  ab* 
sorb  oxygen  slowly  but  progressively,  the  amount  of  which, 
in  the  above  experiments,  never  exceeded  three  fourths'  per 

cent. — ^28  C,JMarcA,1872. 

•    ■  •  ' —  • 

CHANGE  OF  TEMPERATURE  DtJRiNG  THE  GERMINATION  OF 

-  S:^EDS.    > 

Professor  Wiesner  has  ascertained  that,  daring  the  germi- 
nation of  seeds,  the  temperature  increases  before  the  develop* 
ment  of  carbonic  acid  begins,-and  he  believes  that  water  is 
condensed  within  the  tissues  of  the  seed;  and  heat  thus  liber- 
ated. He  considers  thicr  as  proof  that  the  increase  of  tem- 
perature is,  to  a  certain  extent,  independent  of  the  chemical 
process.  In  another  series  of  experiments,  difiEerent  seeds 
were  escposed  to  increased  temperature,  and  it  was  found  that 
some,  as  beans,  the  seeds  of  conifers,  etc.,  will  not  suffer  fronir 
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a  heat  of  158°  Fahr. ;  while  in  willows,  for  instance,  the  germ 
of  the  BQed  is  killed  by  simple  exposure  to  the  sun.— 28  Ay 
Marchy\Sl2.  

MOVEMENT   OF  THE   SAP  IN  PLANTS. 

The  latest  views  in  regard  to  the  still  somewhat  obscure 
subject  of  the  motion  of  sap  in  plants  are  given  by  W,  R. 
M'Nab,  of  the  Royal  College,  Dublin,  in  a  recent  number  of 
the  Oarden.  Two  distinct  currents  exist,  a  slow  and  a  rapid. 
The  rapid  current  relates  exclusively  to  the  process  of  trans- 
piration, varying,  therefore,  with  the  season  and  the  time  of 
day.  It  takes  place  in  the  day-time,  during  sunlight,  and  the 
.fluid  passes  up  in  the  wcUls  of  the  wood-cells  of  the  libro- 
vascular  bundles.  The  slow  movement  is  connected  with  the 
transport  of  assimilated  matters  from  one  part  of  the  plant 
to  another,  chiefly  from  the  leaves  to  the  growing  points  of 
stems  and  roots,  or  wherever  cell  multiplication  or  cell  en- 
largement is  going  on.  It  is  quite  irregulai',  may  move  in 
any  direction,  depends  on  osmose  chiefly,  and  is  a  true  move- 
ment from  cell  to  cell.  The  rapidity  of  the  first  current,  as 
calculated  by  Sachs,  was  23  centimeters  (nearly  10  inches)  per 
hour  in  the.  silver  poplar.  M'Nab  observed  a  rate  of  from 
42  to  46  CjBntimeters  per  hour  in  October,  and  considers  that 
this  would  have  been  doubled  in  June.  Of  the  total  water 
present  in  the  cherry  laurel  (63  per  cent,  of  its  entire  weight), 
he  regards  6  or  7  per  cent,  only  as  water  of  transpiration. — 
The  Garden,  1873,116. 

CINCHONA  IN   JAMAICA. 

It  is  well  known  that  the  various  species  of  cinchona-trees, 
when  transplanted  from  their  native  region  in  South  America, 
although  retaining  their  botanical  characteristics,  do  not  al- 
ways furnish  the  same  quantity  and  quality  of  alkaloid,  this 
being  influenced  by  latitude,  moisture,  and  other  conditions. 
A  recent  examination  of  cinchona  bark  from  trees  growing 
in  Jamaica  has,  however,  proved  very  satisfactory,  the  total 
amount  of  alkaloid  obtained  being  considered  reasonably  large, 
and  likely  to  inaprove  with  the  age  of  the  trees.  The  Cinchona 
calasaya  is  the  most  promising,  exhibiting  a  percentage  of 
quinine  of  great  economical  importance.  In  this  respect  it 
had  a  decided  superiority  over  the  same  plants  cultivated  in 

Q 
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India.     On  the  other  hand,  the  G.  officinalis  is  less  valuable 
than  the  Indian  product. — *Am,  Jour,  Pharmacy^  Decmiber^ 

1872,648.  .. 

EZHALAtlOIr  OS*  MOISTURE  BY  PLAjns. 

Dr.  Deitrich,  the  superintendent  of  the  experimental  sta- 
tion near  Cassel,  communicates  the  following  results  of  ex- 
periments to  determine  the  draount  of  moisture  exhaled  by- 
plants  :  First,  for  the  same  species  of  plant,  the  amount  of 
vegetable  matter  produced  is  in  direct  proportion  to  the 
amount  of  water  given  off;  second,  the  amount  of  nutritive 
matter  taken  up  is  also  related  to  the  amount  of  water  ex- 
haled ;  third,  the  amount  of  moisture  exhaled  varies  with 
different  species  of  plants.  According  to  the  amounts  ex- 
haled, the  experiment  establishes  the  following  order :  buck- 
wheat, clover;  then  lupines,  beans,  and  oats,  equal;  summer 
rye  and  wheat,  equal ;  and,  last,  barley. — 28  (7,  January^ 
1873,  39.  

fEBTILIZATlON   OP  YTTCCA. 

According  to  Professor  C  Riley,  a  species  of  yucca  depends 
for  its  fertilization  entirely  upon  the  acti6n  of  a  small  inoth 
of  very  peculiar  construction,  called  by  him  Ptonuha  yucca- 
sella,  this  adding  another  to  the  many  cases  of  mutual  de- 
pendence between  the  plant  and  the  anitnal.  The  larvse  of 
the  moth,  in  their  turn,  live  upon  the  plant  by  devouring  its 
seeds.  There  is  a  curious  adaptation  of  means  to  an  end  in 
the  modification  of  the  parts  of  the  female  moth,  especially 
of  the  maxillary  palpi,  which  are  formed  into  prehensile  ten- 
tacles, by  which  she  collects  the  pollen  to  insert  it  inio  the 
stigmatic  tube. — 5  2),  December ,  1872,  766* 

EDIBILltY   OF  TflJB  BOOTS   OF  THE   WHiP  BICE, 

Professor  Gray,  in  the  American  Journal  of  Seien^e^  cdX\% 
attention  to  an  article  by  Dr.  Hance  upon  a  Chinese  culinary 
vegetable  named  Kan-sun,  the  shoots  of  which  constitute 
one  of  the  finest  vegetables  known,  being,  when  boiled,  muck 
like  green  com,  but  of  a  peculiar,  rich  delic&cy.  These  shoots 
come  from  a  plant  very  closely  aHi6d^  to,  or  perhiips  even 
identical  with,  our  American  wild  rice  {Hydropyrum  latifo- 
himz=Zyzania  aqudtica),  and  it  is  suggested  that  the  wild 
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rice  may  at  any  rate  afford  similar  esculent  roots.  The  pro- 
fessor, therefore,  thinks  the  suggestion  woii/h  attending  to; 
and  it  is  to  be  hoped  that  some  one  will  try  the  experiment 
as  to  the  edible  qualities  of  the  plant  in  question. — 4  2>,  Au" 
gtistd,  1812,151.  

THE    SEQUOIAS   OF  CALIFORNIA,  AND  THEIB  HISTORY. 

Dr.  Gray's  address  before  the  American  Association  at  its 
last  meeting,  recently  republished  with  supplementary  notes 
and  appendix,  discusses  certain  scientific  questions  suggested 
by  a  visit  to  the  "Big  Trees"  of  California.  More  remark-^ 
able  than  either  the  size  or  age  of  these  trees  (and  none  of 
them  is  over  two  thousand  years  old)  is  their  isolation.  The 
only  existing  species  of  the  genus  are  restricted  to  limited 
portions  of  Califoi*nia,  one  to  the  Coast  Range,  the  other  yet 
more  nan'owly  to  a  few  spots  in  the. Sierras.  Were  they 
created  thus  isolated  both  systematically  and  geographically  ? 
are  they  destined  to  a  more  extended  i*ange  ?  or  are  they  but 
the  scanty  remnants  of  a  race  now  almost  extinct  ?  The  first 
suppositions  are  shown  to  be  as  improbable  as  unscientific. 
The  third  forms  the  main  subject  of  the  address. 

The  only  near  relativee  of  the  red-woods  ai*e  our  Southern 
cypress^  ranging  from  Maryland  to  Mexico,  and  the  Glypto- 
ttrobiiSy  which  is  found  in  China.  Yet  geology  teaches  that 
in  the  tertiary  period  these  families  were  not  thus  separated, 
but  that  the  cypress,  several  Sequoias,  and  a  Glyptostrobus 
existed  together  in  Europe.  To  show  the  connection  of  these 
facts,  a  comparison  is  made  of  the  present  floras  of  the  three 
regions^  Eastern  and  Western  America  and  Northeastern 
Asia.  It  is  found  that  while  there  is  very  great  dissimilarity 
between  the  charaeteristib  forms  of  the  Atlantic  States  and 
California,  there  is  as  remarkable  a  likeness  between  the  veg- 
etation' of  the  same  states  and  Eastern  Asia.  Various  in- 
stances are  cited  of  plants  of  very  limited  range  in  the  At- 
lantic States,  which  occur  again,  the  same  or  nearly  so,  in 
Japan  or  Eastern  Asia,  and  nowhere  else.  -  And  of  all  the 
numerous  species  which  are  common  to  these  regions,  either 
identical  or  with  slight  diflferences,  only  one  tdiird  are  also 
found  on  the  intermediate  Pacific  slope  .of  America,  and  of 
the  corresponding  genera  less  than  one  fourth. 
'    Kow  the  only  kiiowu  cause  c^  resemblance  is  inheritance 
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(always  attended  with  some  difference,  especially  under 
changed  conditions),  and  the  supposition  of  a  common  re- 
mote ancestry  is  the  readiest  method  of  explaining  these 
similarities  in  so  remote  floras.  In  a  discussion  of  this  sub- 
ject in  1859,  Dr.  Gray  considered  this  ancestral  vegetation 
as  occupying  in  the  pliocene,  or  a  still  earlier  peiiod,  the 
then  temperate  high  northern  regions  of  the  earth.  The 
glacial  period  which  followed,  extending  southward,  drove 
this  vegetation  gradually  before  it,  while  the  differences  of 
climate,  which  marked,  then  as  now,  different  longitudes,  de- 
termined the  survival  or  destruction  of  species  and  the  de- 
grees of  difference  in  resultant  forms.  Under  varying  or 
similar  conditions,  species  became  modified  in  the  same  or 
different  directions. 

Recent  geological  discoveries,  which  establish  the  antiquity 
of  present  species,  have  confirmed  this  view.  The  cypress 
has  been  found  fossil  not  only  in  the  miocene  of  Europe,  but 
also  of  Spitzbergen,  Greenland,  and  Alaska.  Remains  of  at 
least  three  species  of  Sequoia,  closely  allied  to  our  own,  exist 
abundantly  in  the  same  formation,  showing  that  these  and 
kindred  species  were  once  prevalent  throughout  the  arctic  re- 
gions, and  extended  southward  into  Central  Europe  and  our 
own  Rocky  Mountains.  The  Chinese  Olyptoatrchua  and  the 
Gingko,  now  confined  to  Japan,  had  their  near  representatives 
occupying  a  like  wide  range.  The  Zibocedrus  of  California 
was,  with  the  Sequoias,  in  Spitzbergen;  and  the  oaks  and 
other  common  trees  of  the  Atlantic  States  had  numerous  and 
close  representatives  in  the  flora  of  polar  latitudes.  And 
these  same  forms  may  be  traced  yet  farther  back  into  the 
cretaceous  period. 

The  conclusion  reached  is  that  the  facts  justify  the  opinion 
that  the  essential  types  of  our  actual  flora  ai*e  marked  in  the 
cretaceous  period,  and  have  come  to  us  through  the  tertiary 
without  notable  change;  that  the  present . existing  species 
are  the  lineal  descendants  of  the  ancient  ones ;  that  the  adap- 
tation of  vegetable  life  to  successive  times  and  changed  con- 
ditions has  been  maintained  not  by  absolute  recreations,  but 
by  gradual  modifications ;  that  ^^  order  and  exquisite  adapta- 
tion did  not  wait  for  man's  coming,  nor  were  they  ever  stereo- 
typed." An  earnest  protest  follows  against  the  thought  that 
such  conclusions  should  have  an  irreligious  tendency.     As 
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Christian  faith  outlived,  unharmed,  the  notion  of  the  fixity 
of  the  earth,  so  will  it  the  idea  of  the  absolute  fixity  of  the 
species  inhabiting  it,  and  "  in  the  future,  even  more  than  in 
the  past,  faith  in  an  orders  which  is  the  basis  of  science,  will 
not — as  it  can  not  reasonably — be  dissevered  from  faith  in 
an  ordainer^  which  is  the  basis  of  religion." 

HILK-TBES. 

Such  trees  in  various  parts  of  the  world  as  yield  a  milky 
juice  are  among  the  most  serviceable  to  mankind,  some  of 
them  furnishing  gutta-percha  and  India  rubber,  while  othera 
supply  a  liquid  which  does  not  solidify,  and  may  be  used  as 
a  nutritious  article  of  food.  These  are  usually  known  as  cow- 
trees  ;  and  one  of  the  most  valuable  is  the  JBrosimum  gdlac- 
todendron.  This  is  found  on  the  sea-coast  of  Venezuela,  in 
the  form  of  a  tree  frequently  over  one  hundred  feet  in  height. 
The  milk,  which  is  obtained  by  making  incisions  in  the  trunk, 
has  a  very  agreeable  taste,  resembling  that  of  sweet  cream, 
the  only  unpleasant  feature  being  that  it  is  somewhat  gluti- 
nous, although  it  is  very  nourishing  and  wholesome.  It  is 
consumed  freely  by  the  people,  and  is,  indeed,  one  of  their 
most  important  resources.  In  a  pharmaceutical  point  of 
view,  the  Cluaia  galactodendron  of  Venezuela  and  of  Western 
New  Granada  is  of  great  importance,  from  having  the  very 
singular  and  valuable  property  of  being  almost  a  specific  in 
dysentery.  It  contains  a  resinous  and  astringent  principle 
and  an  aromatic  tonic  substance.  It  is  said  that  wherever 
this  tree  occurs  dysentery  is  considered  of  no  moment,  the 
milk  being  procurable  very  readily,  and  used  upon  the  slight- 
est occasion. 

According  to  Mr.  R.  B.White,  out  of  numberless  cases  of 
severe  dysentery  occurring  in  a  party  of  five  to  seven  hundred 
men  engaged  in  constructing  a  road  in  a  very  unhealthy  cli- 
mate in  Western  New  Granada,  near  Buenaventura,  a  fatal 
case  was  never  known  to  occur,  the  administration  of  the 
milk,  even  at  the  eleventh  hour,  curing  cases  that  had  been 
considered  almost  hopeless. 

The  special  advantage  of  this  remedy  is  that  the  cure  is 
radical,  a  subsequent  relapse  being  very  rare.  Thia  milk  has 
been  kept  a  year  without  its  taste  or  medical  properties  being 
affected ;  and  it  is  suggested  that  it  be  brought  to  Europe  or 


366     ANNUAL  RECORD  OF  SCIBHCE  AND  INDUSTRY. 

America,  and  tried  in  cases  of  cKolera,  for  which  it  would 
seem  applicable — 14^,  October^lS12^  321. 

LITHIUM  IN  PLANTS. 

By  means  of  the  spectroscope,  lithium  has  been  detected  iu 
the  ashes  of  many  plants.  Dr.  Focke  states  that  it  is  found 
so  constantly  in  some  species,  especially  of  the  genera  Thalio- 
trum^  Carduus^  Cirsium,  and  JScdvia  (meadow  rue,  thistles, 
and  sage),  while,  other  plants  growing  with  them  are  wholly 
free  from  it,  that  probably  this  substance  is  essential  to  their 
perfect  development.  European  and  Columbian  species  of 
tobacco  may  be  distinguished  from  tho^e  of  North  America 
and  Brazil  by  the  very  much  larger  proportion  of  lithium  in 
their  composition. — Abhandl.  nat.  Verein  zu  Bremen^  1872, 
HI.,  251.  

WAX  ON  PLANTS. 

According  to  Professor  de  Bary,  the  wax  found  in  plants 
is  not  a  simple  coating  on  the  surface,  as  if  laid  on  with  a 
brush,  but  consists  of  a  dense  forest  of  minute  haira  of  wax, 
each  having  one  end  on  the  epidermis,  the  other,  either  rising 
straight  up,  or  rolled  and  curled  among  its  neighbors.  A 
microscopic  examination  always  reveals  the  true  form.  The 
locality  in  which  the  wax  is  first  detected  is  the  cuticle  and 
the  elements  of  the  epidermic  cells,  and  not  the  slightest 
trace  is  seen  in  the  cell  contents  or  in  the  chlorophyle.  Certain 
insects  also  appear  to  be  coated  with  whitish  hairs,  but  which 
are,  in  reality,  composed  entirely  of  wax. — 13  A^July  1, 1872, 
253.  

8ALTPETEB  IN  THE   BLnE   PLANT. 

According  to  Boutin,  the  dry  leaves  and  stems  of  the  plant 
known  as  the  Blite  i^Amarantus  blitum),  and  one  very  com- 
mon in  the  cultivated  lands  of  Poitou,  contain  11.68  per  cent 
of  its  entire  weight  of  nitrate  of  potash  or  saltpeter.  It 
grows  wild  in  various  parts  of  France,  arid  in  the  opinion  of 
the  writer,  if  cultivated  in  good  soil,  would  produce  7000  to 
8000  pounds  to  the  acre,  which  would  represent,  for  the 
same  area,  a  quantity  of  nitrogen  amounting  to  112  to  145 
pounds,  and  of  potassa  350  to  450  pounds.  It  acquires  its 
entire  growth  in  the  course  of  two  to  three  months,  and  has 
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&  great  number  of  seeds,  which  are  small,  black,  and  very 
brilliant,  and  of  a  lenticular  form.  It  is  thought  that  the  ap- 
plication of  this  plant  as.  a  manare  maj  have  a  great  advan* 
tage  over  guano,  especially  fi>i*  vine-dressing,  on  account  of 
the  gi^at  quantity  of  potash  it  contains,  this  being  an  ele- 
ment of.  primary  importance  for  the  formation  of  bitartrate 
of  potassa.  It  is  a  question  whether  the  plant  derives  its  ni- 
tric acid  directly  from  the  soil  in  which  it  grows,  or  whether 
it  absorbs  its  elements  from  the  air,  and  combines  them  under 
tbe  iitfluenee  of  the  bases  of  potash  and  lime  derived  from 
the  soil.  It  is  SQpposed^  however,  that  the  greater  part  of 
the  nitrogen  is  drawn  from  the  air  in  a  free  and  uncombined 
condition. -ti-3  £,Mbmari/  27,  1873,391. 

FOEKST  GEOWTH   IN  THE   WABASH   VALLEY. 

In  a  description  of  the  vegetation  of  the  bottom  lands  of 
the  Lower  Wabash,  Mr.  Robert  Ridgway  gives  numerous 
particulars  respecting  the  dimensions  and  habit  of  the  preva- 
lent forest  treea  These  number  nearly  100  species,  of  which 
about  ^0  exceed' 40  feet  in  height,  about  50  exceed  70  feet, 
and  nearly  30  are  known  to  reach  or  exceed  the  height  of  100 
feet»  The  ordinary  h^ght  reached  by  the  forest  mass  is  about 
130  feet;  and  above  this  general  level  occasional  trees  rise 
to  an  altitude  of  200  feet,  or  perhaps  more. 

The  largest  of  these  trees  is  the  sycamore  {Platanus  occi- 
dentalis)^  attaining  sometimes  a  diameter  of  20  feet  and  a 
height  of  200,  with  the  lowest  branches  90  or  100  feet  above 
the  ground.  Thertulip-tree  (Linodendron  tuUpiferum)  is  the 
second  in  size,  being  found  180  feet  high,  and  37  feet  in  cir- 
cumference. A  stick  from  this  tree  is  mentioned  as  measur- 
ing 74  feet  in  length, being. straight  and  symmetrical,  and  ta- 
pering from  23  to  1 8  feet  in  circumference.  The  tallest  cotton- 
woods  {JPcpulus  monilifera)  are  equally  high.  The  pecan 
{Cart/a  olivceformia)  i-eaches  175  feet  in  height,  with  a  clean, 
straight  trunk  of  60  to  90  feet.  Among  the  oaks  the  most 
stately  and  symmetrical  is  the  "Spanish  ook'^^Quercus  cocci- 
M^a,  var.),fi^quently  .150  feet  high,  and  15  to  20  feet  around ; 
while  the. most  massive  is  the  burr  oak  (Q.  macrocarpa)^  of 
equal  height  and  rather  larger  diameter.  The  white  ash 
follows,  neaiiy  150  feet  liigh;  the  black  walnut,  125  feet 
higfa^  and  6vei.v20  feet  in  cireumfererice ;  and  the  white  oak, 
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140  feet  high,  and  over  17  in  circuit.  The  tallest  tree  in  pro^- 
portion  to  its  girth  is  the  sweet  gum,  exceeding  an  altitude 
of  160  feet,  with  a  clear  shaft  of  over  100  feet,  and  a  maxi- 
mum circumference  of  17  or  18  feet.  The  honey  locust  at- 
tains a  height  of  120  feet,  the  red  maple  exceeds  100,  and 
even  a  sassafras  has  been  measured  with  a  height  of  95  feet. 
—-5  D,  1872,  658-665.  

PROPAGATION    OF    THE   MISTLETOE. 

The  English  mistletoe  {Viscum  album)  grows  abundantly 
through  the  southern  countries  of  England,  but  is  almost  en- 
tirely confined  to  the  orchards.  This  is  readily  started  by 
rubbing  the  fruit  upon  the  bark  of  the  tree,  when  the  muci- 
lage which  covers  the  seeds  causes  their  adhesion,  and  if  the 
season  be  sufficiently  moist,  they  take  root  upon  germination, 
and  the  young  plant  attaches  itself  at  once  to  the  branch. 
Several  attempts  have  been  made  to  introduce  into  England 
the  ZfOranthus  Europaeus^  a  similar  parasite  which  frequents 
the  oaks  of  Austria  and  other  parts  of  Southern  Europe.  Dr. 
Moore  has  at  length  succeeded  in  some  measure  by  bruising 
the  soft  bud  gently  upon  a  young  oak-shoot  of  the  previous 
year,  and  inserting  in  its  centre  the  seed  of  the  <  mistletoe. 
Seeds  thus  planted  in  January,  1870,  germinated  in  the 
spring  of  the  following  year,  and  the  resulting  plants  are 
yet  living. — The  Garden^  1873,  81. 

HABITS   OF  DBOSEBA. 

Mr.  Ziegler  has  lately  been  making  some  studies  upon  the 
cilia  of  the  Droseras^  or  sun-dew  plant,  which,  as  is  well 
known,  exude  from  their  tips  a  viscous  secretion  by  which  in- 
sects are  secured.  Whenever  an  insect  is  thus  taken,  the  ex- 
ternal cilia  bend  round  and  cover  the  insect,  as  if  in  the 
clasp  of  the  hand,  and  do  not  relax  their  hold  until  at  the 
end  of  several  days,  when  they  open,  in  oixler  to  secrete  mu- 
cilage more  and  entrap  a  new  prey.  It  is  an  interesting  fact 
that  albuminated  animal  substances,  under  ordinary  circum- 
stances, will  not  exercise  any  evident  action  upon  the  cilia 
of  the  plants  in  question ;  but  if  they  are  held  a  few  minutes 
between  the  fingers,  they  acquire  the  property  of  causing  the 
cilia  to  contract.  If,  however,  these  same  animal  substances 
are  then  moistened  with  distilled  water  and  dried  in  a  sand 
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bath,  tbey  lose  the  property  they  had  acquired  from  the 
fingers. — 6  J5,  May  6, 1872, 1227. 

BREAD  FUNGI. 

Rochard  and  Legros  announce,  as  the  result  of  their  inves- 
tigations, that  the  different  forms  of  mold  which  are  devel- 
oped upon  bread  do  not  represent  any  kind  of  epidemic;  and 
only  exhibit  themselves  when  the  bread  is  badly  made  with 
inferior  flour,  or  kept  in  unsuitable  conditions.  Bread  thus 
manufactured  becomes  a  favorable  soil  for  the  development 
of  fungi,  which  niay  be  of  various  colors,  orange,  green,  etc. 
The  humidity  and  acidity  of  bread,  and  the  keeping  it  in 
dark  places,  are  the  most  favorable  causes  of  the  development 
of  mold. 

Of  the  red  mold  of  bread,  the  occurrence  of  which  has 
sometimes  produced  so  much  alarm,  two  forms  have  been  ob- 
served. The  green  spots  in  bread  are  sometimes  caused  by 
AspergiUus  glaucus — sometimes  by  PenidUium  gUmatm.  The 
black  spots  which  are  very  frequent,  and  which  often  unite 
the  orange  and  green,  depend  upon  the  presence  of  JRhisopus 
nigricans^  and  sometimes  with  the  addition  of  Botrytis  grieea. 
—3  B^  XL.,  223.  

GROWTH  OF  ALG^  IN  AQUABlA. 

Charbonnier  has  called  attention  to  what  he  states  to  be  a 
fact,  that  when  aquaria  are  exposed  to  light,  the  glass  some- 
times becomes  coated  with  green  algaB  in  the  course  of  two 
or  three  days,  while  at  other  times  five  or  six,  or  even  eight 
or  ten  days  Hre  needed  for  the  same  result.  He  noticed  that 
every  month  the  vegetation  has  its  maximum  of  intensity  at 
the  time  of  the  full  moon,  while  there  is  almost  none  of  it  at 
the  new  moon.  At  full  moon  a  daily  cleaning  is  needed, 
whereas  outside  of  this  period  even  once  or  twice  a  week 
will  be  sufficient.  In  explanation,  he  remarks  that  vegetable 
germs  lying  at  the  bottom  of  the  water  are  raised  in  sunlight 
by  the  gas  bubbles  which  they  then  give  off,  and  which  con- 
tinue attached  to  them  for  some  time.  When  night  comes 
on,  the  bubbles  disappcfar,  and  the  plants  sink  again,  but  if 
there  is  strong  moonlight,  the  production  of  gas  continues, 
and  they  are  kept  floating ;  hence  the  superabundance  met 
with  at  full  moon.— 18  A^  March  7, 1873,  699. 

Q2 
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EQUISETUMS  AND   CALAMITBS. 

Dr.  M'Nab  traces  a  closer  resemblance  between  the  exist- 
ing equisetums  ('^horse-tails")  afid  the  fossil  calamites  of  the 
coal  period  than  has  hitherto  been  recognized.  A  comparison 
of  the  habit  of  growth  and  of  the  microscopical  structure  of 
both  leads  to  the  conclusion  that  the  difference  is  but  small. 
Both  have  the  same  large  under-ground  stem,  running  for  a 
considerable  distance,  branching,  and  giving  off  aerial  shoots 
of  short  duration,  mostly  annual  in  equisetum,  and  probably 
not  more  persistent  in  the  calamite.  The  cone-like  fruit  is 
in  both  terminal  upon  these  erect  cylindrical  shoots.  The 
widest  difference  is  probably  in  the  arrangement  of  the  parts 
of  these  cones,  the  equisetum  having  all  the  leaves  of  the  fruit 
modified,  and  bearing  spore  cases;  the  calamite  having  only 
the  alternate  Ivhorls  as  modified.  The  character  and  arrange- 
ment of  the  various  tissues  in  the  two  appear  to  be  closely 
similar. — Trimeri^iJour.  Bot^  March^  1873,  79. 

ANCIENT  VEGETATION   IN   EJTGLAND. 

Mr.  Thistleton  Dyer,  in  a  review  of  Sy me's  MtgUah  Botany^ 
calls  attention  to  the  fact  that  at  the  close  of  the  pliocene 
period  Northern  Europe,  including  the  greater  portion  of  the 
British  Isles  (which  were  then  connected  with  the  Continent), 
was  covered  with  a  continuous  sheet  of  ice,  which  entirely 
exterminated  any  vegetation  that  might  have  previously  ex- 
isted thera  The  surface  of  the  islands,  therefore,  appears  to 
have  been  a  tabula  ram  m  the  entire  absence  of  vegetation. 
As  the  surface  gradually  rose  above  the  ice  and  water  it  be- 
came slowly  stocked  with  life  from  the  Continent,  with  which, 
as  stated,  it  was  joined. 

The  climate,  which  had  been  milder  during  the- period  of 
submersion,  became  again  cold ;  the  mountains  were  onco 
more  clothed  with  glaciera,  though  less  extensive  than  before. 
The  first  vegetation  introduced  must  have  been  of  an  arctic 
character,  this  giving  way  as  the  climate  ameliorated,  and 
new  plants  pressed  forward  from  the  South. 

Of  this  ancient  vegetation  there  are  still  remains  on  the 
summits  of  the  mountains  and  elsewhere,  such  as  the  Scotch 
fir  {Pinu8  8ylve8tris)y  found  also  in  the  bogs  of  Ireland  and 
at  the  bottom  of  those  in  Denmark.     Subsequently  the  beech 
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came  in,  and  other  species  of  similar  physical  peculiarities, 
and  Ireland  and  Southwestern  England  received  contribu- 
tions from  the  western  flora  of  Europe.  It  is  an  interesting 
fact  that  of  120  plants  which  are  eastern  as  regards  Great 
Britain,  only  eighteen  reach  Ireland,  and  but  five  extend  to 
its  western  side.  The  British  flora  is  therefore  simply  an  ex- 
tension of  the  Continental  flora,  with  which  it  is  no  longer 
continuous  in  area.  There  are  no  species  in  the  British  Isles 
which  are  peculiar  to  them.  The  time  which  has  elapsed 
since  their  separation  fmm  the  main-land  has  not  been  suf- 
ficient to  permit  that  difierentiatioa  of  form  which  might  re- 
sult in  distinctions  of  specific  value. 

This  fact  is  strongly  in  contrast  with  what  we  find  in  Ma- 
deira, where  the  island  is  clothed  with  vegetation  which  is  as 
old  as  the  miocene,  and  very  different  from  that  of  the  nearest 
continent.  As  a  general  rule,  the  species  of  plants  shown  to 
be  common  to  Great  Britain  and  the  Continent  exhibit  com- 
paratively little  difference  in  the  way  of  definable  varieties ; 
this,  however,  being  indicated,  if  at  all,  by  the  bramble  and 
dog-rose,  of  which  the  British  sub-species  and  races  are  some- 
what different  from  those  of  France  or  Hungary. — 13-4, 
l^dn^ry  16, 1873,68. 

aSSrSITIYEKSSS  IN  PLA:^TS  A  MEANS  OF  SBCUBING  CEOSS- 

FI^BTIUZATION. 

F.  E.  Kitchener,  in  The  Joumai  of  Botany^  adds  another 
to  the  many  curious  methods  hy  which  cross-fertilization  is 
secured  in  flowers.  In  the  musk  plant  {Mirmdus  moachatus) 
the  opened  flower  is  horizontal,  the  stigma  close  against  the 
upper  part  of  the  throat,  with  two  broad  expanded  lobes,  the 
viscid  stigmatic  surfaces  looking  down  ward  j  and  two  pairs 
of  unequal  stamens,  shorter  than  the  style,  with  the  anthers 
opening  downwai*d,  and  in  such  a  position  as  to  make  it  im- 
probable tliat  any  of  the  pollen  should,  without  interference, 
reach  the  stigma^  Any  insect,  however,  having  entered  and 
covered  his  back  or  proboscis  with  pollen,  would  of  necessity 
leave  a  portion  upon  the  stigma  in  hiB  retreat,  were  not  this 
also  effectually  prevented  by  the  sensitiveness  of  the  lobes, 
which  shut  closely  together  immediately  after  being  touched 
by  the  insect  in  entering.  Only  in  case  of  his  having  previ- 
ously visited  pome  other  flower,  and  bringing  a  contribution 
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of  its  pollen  with  him,  is  impregnation  probable. — Trimens^ 
Jour.  Bot^  Aprils  1873, 101. 

INFLUENCE    OF  ATMOSPHERIC  PEBSSUBB    ON  THE   GROWTH    OF 

PLANTS. 

The  important  researches  of  Bert  upon  the  effect  of  varia- 
tions of  atmospheric  pressure  on  the  phenomena  of  animal 
life  have  lately  been  extended  by  him  to  the  consideration 
of  plants,  especially  in  reference  to  the  germination  of  barley 
and  wheat,  which  contain  albumen,  and  of  cress  and  turnips, 
which  do  not.  He  finds  that,  on  diminishing  the  pressure, 
the  germination  is  proportionally  slower,  and  that  it  stops  at 
lengths  between  one  and  a  half  and  four  inches,  the  seeds  not 
dying,  but  only  becoming  inactive.  He  attributes  this  to  a 
stoppage  of  the  oxidation  necessary  to  development  of  the 
embryo,  because  of  the  feeble  tension  of  oxygen. 

With  increase  of  pressuro  to  two  or  three  atmospheres, 
the  seeds  appear  to  profit  somewhat,  but  above  one  and  a 
half  to  two  inches  there  is  evident  disadvantage,  especially 
for  seeds  with  farinaceous  albumen.  At  very  high  pressures 
the  seed  is  killed ;  it  is  also  killed  when  submitted  to  com- 
pression after  development  has  commenced.  The  too  great 
tension  diminishes  the  oxidation ;  and  on  examination  of  the 
compressed  air  in  which  seeds  have  been  sown,  it  is  found 
that  the  consumption  of  oxygen  has  been  much  less  than  at 
normal  pressure.  These  results  have  ah  important  bearing 
on  the  geographical  distribution  of  plants — 2l  subject  which 
M.  Bert  hopes  to  treat  of  on  some  future  occasion. — 18  -4, 
July  4, 1 873,  401.  

THE  INFLUENCE  OF  ELECTRICITY  ON  THE  GROWTH  OF  PLANTS. 

M.  H.  Bridgman,  of  Norwich,  England,  has  lately  investi- 
gated the  influence  of  electricity  on  the  growth  of  plants,  and 
has  used  for  this  purpose  a  very  weak  galvanic  battery,  or 
rather  a  single  element  with  weak  acids,  in  order  to  obtain  a 
very  weak  current.  He  takes  a  three-inch  square  glass  plate, 
and  after  laying  upon  it  two  strips  of  sheet  tin  close  to  but  not 
touching  each  other,  covers  the  plate  with  felt  soaked  in  rain 
water.  On  the  latter  he  spreads  a  thin  layer  of  cress  seeds, 
that  have  previously  been  well  soaked  in  rain  water.  The 
two  wires  of  the  battery  are  then  brought  into  contact  with 


H.  BOTANY  AND  HORTICULTURE.  .     373 

the  strips  of  tin,  and  their  other  ends  stack  through  the  felt. 
The  electric  cuiTent  is  immediately  established,  one  half  of 
the  felt  having  positive,  the  other  negative  electricity.  On 
another  piece  of  moist  felting,  entirely  disconnected  from  the 
battery,  is  placed  also  some  cress  seed,  in  order  to  observe  the 
difrei*ence  in  the  growth  of  the  two  poitions  of  seed.  After 
the  lapse  of  fonr  days,  the  seed  on  the  positive  side  of  the  first 
piece  of  felting  gave  signs  of  germination,  while  their  huHs 
were  shriveling  up,  and  had  become  black.  On  the  negative 
side  of  the  felting  the  seeds  were  at  the  same  time  swollen, 
and  their  hulls,  which  retained  their  natural  color,  were  be- 
ginning to  burat.  In  six  days'  time  the  first  shoots  broke 
forth.  The  seeds  on  the  second  plate  of  felt,  which  were  not 
under  the  influence  of  electricity,  first  sprouted  many  days 
later.  The  most  peculiar  result  of  this  trial  was,  however, 
that  while  on  the  negative  pole,  where  there  was  every  sign 
of  stronger  development,  the  root  sprout  sank  downward  into 
the  moist  felting ;  on  the  other  hand,  on  the  positive  felt  the 
i*oot  sprouts  rose  upward  from  the  blackened  and  dried  up 
seeds.  The  upward  movement  of  the  root  sprouts  has  al- 
ready, in  1867j  been  observed  by  Blondeau ;  but  he  ascribes 
it  to  the  influence  of  electricity  in  general,  and  not  especially 
to  the  positive  electricity. — 7  (7, 1873, 41 K 

NEW  TBXT-BQOK  ON  BOTANY. 

A  translation  is  being  prepared  in  England  of  the  most 
thorough  text-book  of  botany  in  existence.  Dr.  Julius  Sacha' 
Lekrhmh  der  Botanih  The  Board  of  Studies  of  the  Natural 
Science  School  at  the  University  of  Oxford,  in  their  recent 
programme,  recommended  the  book  to  candidates  for  de- 
grees ;  and  the  delegates  of  the  Clarendon  Press  of  that  uni- 
versity have  acquired  from  Dr.  Sachs  the  right  of  translation 
and  the  use  of  the  numerous  and  excellent  wood  blocks.  Mr. 
A.  W.  Bennett  has  undertaken  for  the  university  the  trans- 
lating and  editing  of  the  English  work,  which  will  probably 
become  the  standard  publication  on  the  subject.      - 

— "-^^"^— "— " 

COHX   ON  BACTERIA. 

Dr.  Cohn,  who  has  written  a  great  deal  upon  bacteria,  de- 
fines them  as  "chlorophyl  free  cells  of  spherical,  oblong,  or 
^cylindrical  form,  sometimes  twisted  or  bent,  which  multiply 
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themselves  exclasively  by  transverse  divisions^  and  occur 
either  isolated  or  in  cell-families."  He  divides  them  into 
fonr  groups  or  tribes,  and  indorses  Burdon-Sanderson's  method 
of  distingaishing  baoteria  from  torulaB,  namely,  that  the  lat- 
ter, or  fangi- spores,  may  be  transported  in  the  air,  while 
bacteria  require  a  sarface  of  water  for  this  purpose.  Bacte- 
ria have  near  affinities  with  algae,  and  resemble  green  plants 
in  taking  up  their  nitrogen  from  ammonia  compounds,  which 
animals  are  unable  to  do.  They  differ  from  green  plants  in 
not  being  able  to  take  their  carbon  from  carbonic  acid,  bat 
requiring  carbohydrates  and  their  derivatives.  Cohn  gives 
proofs  that,  practically,  a  temperature  of  176^  Fahr.  destroys 
the  life  of  bacteria,  and  prevents  their  development  in  an  or- 
ganic infusion. — 18  -4,  April  11, 1873, 90. 

THB  OBOWTH   OF  SEBDLING  PLANTS. 

Dr.  J.  C.  Draper,  whose  father  is  well  known  for  his  long 
series  of  investigations  into  the  chemical  properties  of  light, 
has  recently  published,  in  continuation  of  his  earlier  investiga- 
tions, the  result  of  some  observations  and  experiments  on  the 
growth  of  plants  under  the  action  of  light,  as  compared  with 
their  growth  when  deprived  of  light.  He  maintains  that  he 
has  established  the  proposition  that  the  continuous  absorption 
of  oxygen  and  formation  of  carbonic  acid  is  an  essential  con- 
dition of  evolution  of  structure,  both  in  plants  and  animals. 
This  opinion  is,  in  so  far  as  it  relates  to  plants,  the  opposite 
to  that  which  is  commonly  held,  inasmuch  as  it  has  been 
generally  supposed  that  plants  absorb  carbonic  acid  and 
evolve  oxygen  in  the  coui*se  of  their  growth— contrary  to 
Draper's  idea.  The  inquiry  in  reality  narrows  itself  down  to 
the  examination  of  the  growth  of  the  plants  which  contain 
chlorophyl,  or  the  green  coloring  matter.  Regarding  these 
plants,  the  statement  is  generally  made  that  they  exhale 
oxygen  under  the  action  of  light,  and  exhale  carbonic  acid  in 
the  dark.  Dr.  J.  C.  Draper,  following  in  the  path  of  his  father. 
Professor  J.  W.  Draper,  maintains  that,  in  the  actual  growth 
or  evolution  of  structure  in  the  plants,  oxygen  is  absorbed 
and  carbonic  acid  formed,  but  that  the  leaves,  under  the  in- 
fluence of  light,  absorb  carbonic  acid,  and  decompose  it  in 
order  to  produce  the  gum  or  other  materials  that  are  subse- 
quently made  nse  of  by  the  plant  in  the  evolution  of  its 
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stnictnrc.  Thqse  two  processes  go  on  at  different  rates  in 
light  and  darkness,  and,  by  a  proper  consideration  of  them, 
the  discrepancies,  that  have  hithei*to  been  noticed  by  accur- 
ate observers  seem  to  disappear.  Besides  certain  observa- 
tions made  upon  the  leaves,  Draper  adduces  an  interesting 
fact,  which  lends  support  to  the  opinion  that  the  process  of 
growth  in  seedlings  developed  in  the  dark  is  very  similar 
to  that  occurring  to  those  grown  in  the  light.  It  is  well 
known  that  many  plants  so  poison  the  soil  that  the  same 
plants  can  not  be  made  to  grow  therein  until  the  poisonous 
excretious.from  the  roots  of  the  first  crop  have  been  destroyed 
by  oxidation.  In  the  case  of  pease,  this  poisoning  of  the  soil 
takes  place  in  a  very  marked  manner,  no  matter  whether  the 
pease  have  grown  in  the  dark  or  in  the  .light.  In  general. 
Draper  concludes  that  the  whole  history  of  the  plant,  from 
the  time  the  seed  is  planted  to  its  death,  is  a  continuous 
story  of  oxidation,  except  when  sunlight  is  falling  on  the 
leaves.  The  seed  is  put  into  the  ground,  and  during  germi- 
nation oxygen  is  absorbed  ^nd  carbonic  acid  exhaled.  If  the 
seedling  be  kept  in  the  dark,  oxygen  is  never,  exhaled,  car- 
bonic acid  is,  and  the  plapt  not  only  grows,  but  all  visible 
stractures,  except  flowers,  are  formed  in  a  rudimentary  con- 
dition. The  growth  during  the  night-time  is  attended  by  the 
evolution  of  carbonic  acid,  while  during  the  day-time  the  bark 
of  the  stem  and  branches  is  throwing  off  carbonic  acid. — 12 
A,  1873,  373.  .     . 

SPECIES    OF    PLANTS    OF   THE    UNITED    STATES    DESCRIBED    IN 

1873. 

The  following  new  species  and  genera  of  phsenogamic 
plants  and  ferns,  from  within  the  limits  of  the  United  States, 
have  been  published  during  1873 : 

Aguilegia  chrt/santha.  Gbat,  Proc.  Amer.  Acad.,  p.  8, 621 . 
New.  Mexico. 

WisUzenia  Palmeri.  Gray,  1.  c,  622.  Lower  Colorado 
Valley. 

Polygala  subspinosa,  Watson,  Amer.  Katuralist,  p.  7, 299. 
Arizona  and  Nevada. 

M'ankenia  Jamesiiy  Toreey.     Gray,  1.  c,  622. 

Brewerina  suffrutescenSy  new  genus  and  species.  Gray, 
1.  c,  620.     California. 
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Calandrinia  Nisvadensis.    Gray,  1.  c,  623.    Utah  to  Cal- 
ifornia. 

PachyBtima  Canbyi,     Gray,  1.  c,  623.     Virginia. 

Linum  adenophyUum.     Gray,  1.  c,  624.     California. 

Lvpinus  Wyethii.     Watson,  Proc.  Amer.  Acad.,  p.  8,  525. 
Oregon. 

Lvpinita  Burkei.    Watson,  1.  c,  625.    Northern  Nevada 
to  Wyoming. 

Lupinus  arcticus.    Watson,  1.  c,  526.    Oregon  to  the  Arc- 
tic Ocean. 

Lupinus  Sitgreavii,    Watson,  1.  c,  527.    Arizona. 

Lupinus  barbiger,    Watson,  1.  c.,  628.    Southern  Utah. 

Lupinus  JPalmeri.    Watson,  1.  c,  530.    Arizona. 

Lupinus  Kingii.    Watson,  1.  c,  634.    Utah. 

iMpinus  JSridgesii,  Gray.    Watson,  1.  c,  538.    California. 

Petalostemo9i  flavescens.    Watson,  Amer.  Naturalist,  p.  7, 
299.     Southern  Utah. 

Daka  amcena,    Watson,  1.  c,  300.    Arizona. 

Dcdea  HaUiu    Gray,  1.  c,  625.    Texas. 

SosacMa  Torreyi.    Gray,  1.  c,  625.     California. 

Astragalus  Lemmoni.    Gray,  1.  c,  626.     California. 

Astragalus  ampuUarius.    Watson,  1.  c,  300.    Utah. 

PotentiUa  JSreweri.    Watson,  Proc.  Amer.  Acad.,  p.  8, 655. 

PotentiUa  Orayi,    Watson,  1.  c,  560. 

Ivesia  Muirii.    Gray,  1.  c,  627. 

Petetia  Thompsonoe.    Watson,  Amer.  Naturalist,  p.  7, 300. 
Southern  Utah. 

Whippka  TTtafiensis.    Watson,  1.  c,  300.    Utah. 

(Enothera  muUijuga,    Watson,  1.  c,  300. 

(Enothera  Memontii.    Watson,  Proc.  Amer.  Acad.,  p.  8, 
586.    Kansas  and  New  Mexico. 

(Enothera  hispidula.    Watson,  1.  c,  699.     California. 

(Enothera  TorreyL    Watson,  1.  c,  600,     California. 

Petalonyx  nitidus.    Watson,  American  Naturalist,  p.  7, 
700.    Nevada. 

Cymopterus  purpureiis.    Watson,  1.  c,  300.    New  Mexico 
•and  Arizona. 

Peucedanum  Newberryi,    Watson,  1.,  c,  301.     New  Mex- 
ico and  Arizona. 

Angelica  Wheeleri.    Watson,  1.  c,  301.    Utah. 

Garry  a  flavescens.    Watson,  1.  c,  301.    Nevada  to  New 
Mexico. 
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BrickeUia  longifolia,  Watson,  1.  c,  301.  Nevada  and 
Arizona. 

Aplopappus  cervinus,    Watson,  1.  c,  301.     Ftah. 

Aplopappus  cuneatiM.     Gbay,  I.  c,  635.     California. 

Aplopappus  pinifolUis.    Gray,  1.  c,  636.     California. 

Acamptopappua  spJmroc^haluSj  new  genus.  Gbay,  1.  c, 
634.    New  Mexico. 

Bigehvia  Cooperi,    Gray,  1.  c,  640.    California. 

Engeron  Nevadenais,  Gray,  L  a,  649.  Nevada  and  Cal- 
ifornia. 

Erigeron  argentatus.     Gray,  1.  c.,  649.    Nevada. 

Laphamia  megalocephcda.    Watson,  1.  c,  301.    Nevada, 

FUago  Arizonica.     Gray,  1.  c.,  662.     Arizona. 

SUphium  gracile.    Gray,  1.  c,  654.    Texas. 

Wyethia  Arizonica.     Gray,  1.  c,  665.    Arizona. 

Viguiera  reticulata.  Watson,  1.  c,  301.  Southern  California. 

JSncdia  nudicaulis.     Gray,  1.  c,  666.     Utah. 

Encelia  microc^hala.    Gray,  1.  c,  667.    New  Mexico. 

Pugiopappus  Breweri.     Gray,  1.  c,  660.     California. 

ChcBtaddpha  Wheeleri,  Gray.  New  genus  and  species. 
Watson,  1.  c,  301.     Nevada. 

Monotropa  fimbriata.    Gray,  1.  c,  629.    Oregon. 

GKlia  debUis.    Watson,  1.  c,  302.    Utah. 

Convolmdua  longipea.    Watson,  1.  c,  302.    Nevada. 

Fraxinus  coriacea.  Watson,  1.  c,  302.  Nevada  and  Ari- 
zona. 

Oxybaphus  glaher.    Watson,  1.  c,  302.    Utah. 

Abro7iia  villosa.     Watson,  1.  c,  302,  Arizona. 

Eriogonum  Thompsonce.    Watson,  1.  c,  302.    Utah. 

Enogonum  viUiflorum.     Gray,  1.  c,  630.    Utah. 

Polygonum  Torreyi.    Watson,  1.  c,  664.     California. 

Polygonum  imbrieatum.  Nutt.  Watson,  1.  c,  666.  Colo- 
rado to  Oregon. 

JDirca  occidentalis.     Gray,  1.  c,  631.     Oregon. 

Sdlix  Nevadenais.    Watson,  1.  c,  302.    Nevada. 

Calochortua  aureua.    Watson,  1.  c,  303.    Utah. 

Calochorttea  flexuoaua.    Watson,  1.  c,  303.    Utah. 

Androatephium  breviflorum.    Watson,  1.  c,  303.    Utah. 

Asplehium  Bradleyi.  Eaton.  Bulletin  of  Torrey  Bot. 
Club,  p.  4, 12.     Tennessee. 

Nothokena  Newberryi.    Eaton,  1.  c,  13.    California 
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DAWSON    ON   CANADIAN   FOSSIL   PLANTS. 

Principal  Dawson,  of  Montreal,  has  added  to  the  list  of  im- 
portant scientific  memoirs  from  his  pqn  a  report  on  the  fossil 
plants  of  the  lower  Carboniferous  and  Devonian  of  Canada, 
constituting  pne  of  the  more  recent  publications  of  the  geo- 
logical survey  of  Canada.  This  gentleman  occupies  a  high 
position  as  a  fossil  botanist,  sharing  the  honor  of  pre-eminence 
with  Dr.  J.  S.  Newb.eiTy  and  Professor  Leo  Lesquereui^  The 
paper  is  amply  illustrated,  and  will  doubtless  become  a,  stand- 
ard work. 

In  a  recent  noUce  of  the  geological  survey  of  Ohio,  we  men- 
tioned inadvertently  that  the  report  on  the  fossil  plants  was 
prepared  by  P.rofessor  Lesquereux.  This  was  an  error,  as 
no  one  is  more  competent  for  this  work  than  the  head  of  the 
survey,  Professor  Newberry ;  and  a  memoir  on  the  subject, 
soon  to  appear  from  his  pen,  will  form  one  of  the  most  im- 
portant features  of  the  report  of  the  survey. 

AKCnC  PLANTS   FROM  POLARIS  BAY. 

Some  specimens  of  plants  collected  by  Dr.  Bessels,  in  Pola- 
ris Bay,  and  presented  by  him  to  Captain  Markham,  were  re- 
cently submitted  to  Dr.  J.  D.  Hooker  for  determination,  as 
being  the  most  northern  point  ^here  any  phanerogamous 
plants  were  ever  secured.  The  species,  proved  to  be  Draha 
alpina^  L. ;  Ceraatium  alpinum,  L. ;  Taraxacum  densleonis^ 
Desf.  var. ;  and  Poa  Jfecwo^a,  Wahl. — 12  Ji,  Oct  9, 1873, 487. 

VIRTUES  OF  EUCALYPTUS  GLOBULUS. 

The  Australian  tree  Eucalyptus  globidus  (and  perhaps 
other  species  of  this  genus)  is  attracting  much  attention  at 
the  present  time  from  its  properties  as  a  sanitarry  agent,  cer- 
tain French  writers  insisting  that  where  it  is  planted  it  ef- 
fectually dissipates  all  tendency  to  intermittent  fever  in  its 
vicinity.  The  tree  grow;s  with  incredible  rapidity,  and  is 
said  to  take  up  from  the. soil  ten  times  its  own  weight  of 
water  in. twenty-four  hours,  at  the  same  time  emitting  anti- 
septic camphoreted  vapors..  By  the  first  of  these  properties 
it  dries  up  marshy  lands,  and  by  its  emanations  tends  to 
counteract  the  noxious  elements  which  would  otherwise 
poison  the  atmosphere:. 
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According  to  Dr.  Gimbert,  the  first  essays  with  this  tree 
were  made  at  the  Cape  of  Good  Hope,  where  in  two  or  three 
years  a  very  remarkable  change  in  the  public  health  was 
appreciable.  In  Algiers  it  is  said,  that  quite  a  number  of 
settlements  that  had  been  notoriously  unhealthy  before  its 
introduction  became  entirely  changed  in  this  respect. — 12  2?, 
October  80, 18^3,  380. ^ 

COMPLETION  OF  DB  CANDOLLK's  PRODBOMUS. 

A  fact  of  much  intei*est  in  the  history  of  Bcience  is  the 
completion,  in  a  seventeenth  volume,  of  the  great  botanical 
work, "  Prodromus  Systematis  iNaturalis  Rcgtii  Vegetabilis" 
by  M.  Alphonse  de  Oandolle.  The  woric  was  commenced 
fifty-two  years  ago  by  the  father,  and  at  his  death  was  con- 
tinned  by  the  son,  and  a  grandson  (the  son  of  Alphonse  de 
Candolle)  who  perfoi'med  important  service  in  finishing  the 
book.  .  We  learn  from  a  communication  made  by  De  Can- 
dolle to  the  Academy  of  Sciences  in  Paris  that  the  first  seven 
volumes  wei'e  almost  entirely  prepared  by  his  father,  who 
died  in  1841. 

From  that  time  others  were  enlisted  in  the  service,  and  no 
less  than  thirty-five  persons  in  all  were  engaged  upon  the 
work,  each  author  taking  some  special  monograph,  and  work- 
ing it  up  to  the  best  of  his  ability.  Among  those  mentioned 
as  havinsT  contributed  most  to  the  "Prodromua"  are  Messrs. 
Bentham,  of  London ;  Meissner,  of  Basle ;  Dunal,  of  Montpe- 
lier;  Mailer, Deoaisne,Moqiiin-Tandon,Duchartre,  and  others. 

The  work  treats  of  214  families,  5134  genera,  and  68,975 
species.  Extensive  as  it  is,  however,  it  only  reaches  to  the 
end  of  the  dicotyledons,  and  thus  joins  on  to  the  great  work 
of  Kunth  on  the  monocotyledons. 

The  author  is  justly  proud  of  the  influence  which  this  work 
has  exerted  upon  the  progress  of  botany,  and  the  use  which 
is  made  of  it  in  preparing  other  monographs.  It  has  also 
done  a  great  deal  toward  introducing  the  principles  of  the 
natural  system,  especially  in  the  division  of  families,  genera, 
and  species,  as  well  as  the  true  principles  of  nomenclature, 
and  particularly  that  of  the  law  of  priority. 

The  total  number  of  new  genera  and  species  described  in 
the  work  is  given  at  657  for  the  on^,  and  11,790  of  the  other. 
—6  By  October  20, 1873,  866. 
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PROPAGATION   OP   EUCALYPTUS. 

According  to  Mr.  Stanford,  the  best  method  of  propagating 
the  EuccUypttis  globulus^  or  Blue  Gum,  the  Australian  tree 
which  has  become  so  noted  for  its  health-imparting  qualities, 
is  by  forcing  the  seed  in  a  hot-house,  and,  when  started,  plant- 
ing in  a  sheltered  position.  For  the  firet  three  yeare  the 
trees  must  be  placed  under  cover  in  winter,  and  the  fourth 
and  fifth  years  they  should  be  protected  for  several  feet  from 
the  ground  by  wisps  of  straw.  When  the  trees  are  kept  in- 
doors in  winter,  it  should  be  in  a  high  greenhouse,  with 
plenty  of  light  and  little  water.  Mr.  Stanford  has  now  in 
his  park  growing  seedlings  five  years  old  and  thirty  feet  in 
height. — 20  u4,  November  22, 594. 

COMPOSITION   OP  WITHBBED  LEAVES. 

A  comparison  and  analysis,  by  Professor  Ki*auss,  of  differ- 
ent species  of  leaves  falling  under  the  effect  of  summer 
drought  with  those  cast  in  the  fall,  showed  that,  with  about 
the  same  amount  of  starch  and  potash,  the  former  are  richer 
in  albuminous  matter  and  phosphoric  acid,  and  their  fall  con- 
sequently occasions  a  loss  to  the  plant;  furthermore,  since 
starch  and  potash  generally  accompany  each  other,  he  infers 
that  the  starch  has  not  been  lost  by  conversion  into  carbonic 
acid  in  the  diseased  leaves,  but  has  passed  back  into  the 
plant  with  the  potash.  It  seems  also  that  the  starch  and 
albuminous  matter  are  not  intimately  combined  in  their  cir- 
culation, since  the  latter,  together  with  phosphoric  acid,  are 
left  behind  in  the  dried  leaf.  It  also  appeai*s  that  starch  and 
potash  are  the  more  mobile  elements. — 19  C^  August  ZO^  1873, 
328. 
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DETECTION   OF   ORGANIC  MATTSS  IN  THS   ATMOSPHEBE. 

Mr.  A.  H.  Smee  closes  a  glass  fannel  by  drawing  out  its 
neck  to  a  fine  point,  places  it  in  a  stand,  and  fills  it  with  ice. 
He  allows  the  aqueous  vapor  that  condenses  from  the  atmos- 
phere on  the  outside  to  drop  into  a  vessel,  and  measures  the 
quantity  thus  accumulated  in  a  given  time,  and  determines 
the  ammonia  by  one  of  the  usual  methods.  By  this  means, 
.called  ^'distillation  by  cold,"  substances  that  are  decomposed 
by  high  temperature  can  be  condensed.  The  perfume  of 
flowers,  for  example,  can  be  distilled  by  placing  them  under 
a  bell-jar  with  the  funnel. — 15  (7, 1873, 14. 

PBOTBOnNG  VINEYARDS  BY  ABTIFICIAL  CLOUDS. 

The  idea  was  suggested,  not  long  since,  of  protecting  the 
vineyards  of  France  during  critical  periods  of  cold  by  the 
formation  of  artificial  clouds  that  should  prevent  excessive 
radiation  fi*om  the  soil,  and  the  experiment  was  recently  tried 
at  Suresnes.  In  a  vineyard  of  about  50  acres  there  were 
placed  360  iron  vessels  containing  a  heavy  oil.  All  these  be- 
ing lighted  at  once,  a  thick  black  cloud  was  soon  interposed 
between  the  vines  and  the  sky.  During  clear  and  calm 
weather  these  clouds  remain  in  place,  and  thus  perfectly  an- 
swer the  purpose.  The  expense  of  this  operation,  including 
pots,  oil,  and  labor,  was  estimated  at  about  40  cents  per 
acre,  and  those  who  witnessed  the  experiment  were  assured 
of  its  valpe  and  its  practical  availability. — 18  Ay  March  21, 
1873,  9.  ■  ' 

■ 

COMPABATIVE  TEMPEBATUBB   OF  SOILS. 

A  memoir  was  published  by  Becquerel,  in  November,  1872, 
upon  the  comparative  temperature  of  soils  at  a  given  depth, 
and  of  the  same  composition,  but  the  one  covered  with  a 
short  vegetation,  and  the  other  bare  and  sandy.  The  obser- 
vations were  made  with  the  electric  thermometer,  by  which 
it  was  shown  that,  from  the  autumn  of  1871  to  the  summer 
of  1872,  the  mean  temperature,  at  a  depth  of  from  2  inches 
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to  24,  under  a  turfed  and  under  a  bare  soil,  was  always  differ- 
ent in  the  two ;  and  that,  during  all  the  months  of  the  year, 
the  temperature  of  the  sodded  soil  was  generally  higher  thaa 
that  under  the  denuded  surface. 

A  further  inquiry  was  entered  into  as  to  the  effect  pro- 
duced upon  similar  soils  by  a  rainy  season,  the  observations 
being  made  for  two  months,  when  the  i*aia  was  almost  con- 
tinuous ;  and  it  was  found  that,  during  November  and  De- 
cember, 1872,  the  rain  being  almost  constant|tbe  mean  tem- 
perature of  the  soil  covered  with  vegetation,  up  to  the  depth 
of  24  inches,  was  nearly  always  superior  to  that  of  the.  de- 
nuded soil  at  the  same  depth.  In  November,  the  tempera- 
ture at  6  o'clock  in  tbe  morning,  at  different  depths,  was 
generally  nearly  2  degrees  Fahr.  higher  under  tbe  sod  than 
under  the  denuded  soil,' down  to  a  depth  of  about  12  inches. 
At  3  o'clock  P.M.  the  difference  was  less.  Doj'ing  a  clear 
nky  the  temperature  under  the  sodded  surface  was  nearly  1^ 
degrees  below  the  mean  temperature,  and  1.80  to  3.60  de- 
grees above  that  of  the  bare  surface.  With  a  cloudy  sky,  the 
temperature  of  tbe  covered  soil  equaled  that  of  the  air ;  dur- 
ing rainy  days  the  temperature  under  the  sodded  surface,  at 
a  depth  of  20  inch^,  was  l.ld  degrees  less  than  that  of  tbe 
air;  under  the  sodded  soil  the  temperature  was  about  the 
same. 

As  a  general  rule,  it  was  found  that  the  covered  soil 
was  about  1.60  degrees  Fahr.  warmer  than  the  uncovered, 
whatever  the  nature  of  its  composition,  during  a  moist  and 
rainy  season.  This  may,  perhaps,  be  explained  on  the  sappof 
sition  that,  when  soil  is  covered  ^ith  vegetation,  the  roots  of 
the  latter  form  a  kind  of  felting  which  prevents  the  ready 
passage  of  the  rain  having  the  temperature  of  the  ^ir,  so  that 
the  covered  soil  assumes  the  temperature  of  the  air  more 
slowly  than  the  uncovered. — 6  JB,  Fdyruary  10, 1873, 311. 

PRODUCTION   OF  NITRITES   IN  THE   SOIL. 

In  an  article  by  Dr.  Jeannel  upon  the  production  of  ni- 
trites in  the  soU,  and  upon  thie  functions  of  humns,'it  is  stated 
that  the  calcai^ous  humus,  or  the  vegetable,  eaatK in  drying, 
determines  the  combination  of  the  elements  of  the  atmos- 
phere, in  the  form  of  nitric  acid,  which  is, immediately. satu- 
rated by  the  lime.    In  this  way  may  be  explained  ithe  barreur 
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ness  of  land  destitute  of  lime,  and  that  of  pare  peat,  and  the 
necessity  of  adding  calcareous  sul)Stances,  independently  of 
the  recognized  reqiiirements  of  lime  as  an  element  in  the 
constitution  of  the  plants. 

The  renewal  Of  the  oxygenated  combinations  of  nitrogen 
in  the  calcareous  humus  is  an  important  fact,  which  explains 
the  exceptional  fertility  of  lands  alternating  between  f^*equent 
rains  and  dry  heat,  as  in  the  season  of  1872,. these  alterna- 
tions being,  in  fact,  equivalent  to  an  addition  of- manure.  This 
reiterated  renewal,  and  the  singular  affinity  of  the  humus 
for  the  soluble  salts,  especiailly  those  of  ammonia,  explain  the 
effect  of  fertilizing  substances  in  fallow  lands.  It  also  eluci- 
dates the  fertilizing  influences  of  tillage,  which  multiplies 
the  surfaces  exposed  to  the  alternations  of  moisture  and  dry- 
ness. The  nitrates  and  nitrites,  formed  at  the  expense  of  the 
atmosphere  by  the  calcareous  humus,  are  reduced  by  the 
humus  itself,  and  the  vegetable  tnatter  in  gene)*al,  to  a  con- 
dition of  inferior  oxidation,  which  probably  paves  the  way 
for  the  absorption  of  nitrogen  by  the  roots ;  and  it  is  highly 
probable  that  the  nitric  acid  is  replaced,  little  by  little,  by 
the  carbonic  acid  in  the  air. — 9  jB,  July  25, 1872, 504. 

.     IKFl4UEK<^£   OF  &AUKS  SOLUTIONS   OTS  FELDSPAB. 

A  series  of  experiments  has  been  made  by  Birker  and  ITl- 
bricht,  upon  the  influence  of  saline  solutions  and  other  agents 
on  the  weathering  and  decomposition  of  feldspar,  from  which 
it  appears  that  the  action  of  distilled  water,  with  or  with- 
out air,  is  ^practically  the  same.  Calcium,  carbonate,  calcium- 
nitrate,'  witb  and  without  carbonic  acid ;  gypsum,  with  or 
withbut  carbonic  acid ;  potassium,  carbonate,  and  bicai*bon- 
ate,  and  ferrous  liydrate,  had  little  more  action  than  water 
alone.  Carbonic  acid  and  calcium  carbonate,  with  carbonic 
add,  showed  an  increased  action  on  the  alkalies  and  silica.  In 
4Jhe  experiments  with  lime  a  much  larger  quantity  of  alkalies 
was  dissolved,  the  lime  at  the  same  time  entering  into  com- 
bination witb  the  silica.  Sulphate  of  ammoniia  had  an  ener- 
getic action^  more  esp^eiall^  on  the  potash ;  only  in  the  ex- 
periments with  this  salt,  and  in  that  with  lime,  i^as  potash 
dissolred  in  lai^er  quantity  than  soda.  ^ 

In  the  case  of  the  ammonia  sulphate,  the  base  had  entered 
inio'  some  eontbinati6n  with  the  silica,  which  was  not  decom- 
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posed  either  by  washing  until  all  sulphuric  acid  was  removed, 
nor  by  heating  to  210*^  Fahr.  Eichhora  {Jahresh./.  agricul- 
tur.  Chimie^  1859-60,  16)  has  already  shown  that  silicates, 
which  ai*e  decomposed  by  hydrochlonc  acid  as  chabazite,  ab- 
sorb ammonia  from  its  salts.  Magnesia  acted  more  ener- 
getically than  any  other  agent,  seven  times  more  alkali  and 
three  times  more  silica  being  dissolved  than  with  water 
alone.  Its  somewhat  less  action  in  combination  with  car- 
bonic acid  was  probably  due  to  the  crystallizing  of  bicarbon- 
ate on  the  sides  of  the  vessel. 

Sodium  nitrate  dissolved  about  double  the  quantity  of  pot- 
ash that  water  did,  but  its  action  was  less  than  that  of  so- 
dium chloride.  These  comparative  results  are  in  unison  with 
those  of  Dietrich  on  basalt.— 21  Ay  May^  1872, 386. 

IMPOBTANGE   OF  SILEX  IN  THE  SOIL. 

Silica  gives  hardness  and  stiffness  to  the  straw  and  leaves 
of  cereal  grain.  When  wheat  or  rye  is  sown  where  a  brush- 
heap  or  pile  of  logs  has  been  burned  to  ashes,  the  straw  will 
be  unusually  stiff,  and  the  leaves  much  hai*sher  than  other 
straw  growing  in  the  vicinity,  but  away  from  the  area  of 
the  burning.  The  potash  of  the  ashes  and  the  silica  found  in 
the  soil  are  taken  up  by  the  growing  plants,  and  form  a  coat- 
ing of  liquid  glass,  which  is  spread  evenly  over  the  straw 
and  leaves  of  the  growing  grain,  as  a  metallic  coat  of  arms 
was  used  in  old  times  to  cover  the  body  of  a  soldier.  When 
the  growing  straw  of  wheat  is  inclosed  in  a  thin  tube  of  elas- 
tic glass,  the  innumerable  spores,  which  frequently  fill  the 
entire  atmosphere  like  flakes  of  snow,  and  which  produce 
rust,  do  not  And  a  congenial  place  for  their  lodgment  and 
complete  development.  But  when  the  plants  do  not  have  ac- 
cess to  a  generous  supply  of  silicate  and  potash,  the  stems  are 
so  limber  that  they  are  easily  prostrated  by  driving  storms, 
so  that  the  ears  of  grain  will  be  developed  only  in  part. 
When  silica  is  available  only  in  small  quantities,  the  spores 
from  which  fungi  spring  adhere  to  the  leaves  and  stems, 
where  they  find  a  suitable  spot  for  their  development,  and 
thus  the  productiveness  of  the  plant  is  seriously  impaired. 
The  practical  value  of  silica  is  further  perceived  in  the  yield 
of  excellent  fruit.  If  the  soil  near  an  apple  or  a  pear  tree, 
that  has  hitherto  borne  knotty  and  rusty  fruit,  receive  a  lib- 
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eral  dressing  of  sand,  which  supplies  silica,  and  of  wood-ash- 
es, which  furnish  the  potasli — the  substance  required  to  make 
glass — ^Nature  will  employ  those  ingredients^  to  a  great  ex- 
tent, in  covering  the  leaves  with  an  elastic  glass,  and  the 
frait  with  a  thick,  transparent  varnish,  :produced  from  the 
silica  and  potash,  which  will  protect  the  leaves  from  blight, 
and  the  fruit  from  rust,  scales,  and  cmcks.  This  fact  has  l^en 
demonstrated  I'epeatedly  in  some  fruit-producing  localities, 
where  wood^ashes  or  coal-ashes  have  been  scattered  about 
pear-trees  and  apple-trees  so  liberally  that  all  grass  and  weeds 
were  destroyed.  Flint,  shaip  sand,  and  quartz  are  composed, 
for  the  most  part,  of  silica.  Hence  the  propriety  of  mingling 
scouring-sand  with  the  soil  in  which  flowers  are  cultivated. 
Divest  the  soil  of  all  silica  and  alkali  where  useful  plants  and 
beautiful  flowers  are  to  be  grown,  and  not  one  would  attain 
to  perfect  deyelopraent,  simply  because  silica  and  potash  are 
eminently  essential  to  impart  stiffness  to  the  stems  and  elastic- 
ity and  tenacity  to  the  leaves.  When  grape-vines,  for  ex- 
ample, which  are  growing  in  a  sandy  soil,  have  access  to 
potash  in  abundance,  the  leaves  will  appear  as  tough  as  leath- 
er,.and  no  mildew  nor  rust  will  ever  aflect  the  foliage  or  in- 
jure the  fruit. — 17-4,  May  1, 1872,  261 . 

FUNCTION   OF   OEQANJC   SUBSTANCES  IN  THE  SOIL. 

A  number  of  experiments  by  Grandeau  upon  the  part 
^hich  organio  substances  in  the  soil  play  in  the  nutrition  of 
plants  led  to  the  following  conclusions:  1.  In  fertile  soils 
the  mineral  ingredients  necessary  to  the  plant  are  present  in 
the  form  in  which  stable  manure  furnishes  them.  2.  The  fer- 
tility of  a  soil  depends  essentially  upon  the  amount  of  min- 
eral matter  in  the  organic  substances  that  are  soluble  in 
ammonia,  the  oi*ganic  matter  acting  as  a  vehicle  of  the  min- 
eral matter.  This,  has  suggested  the  combination  of  the  two 
as  a  manure,  to  be  applied  directly  to  such  soils  as  require 
stimnlatiOD. .  "Quite  recently  an  establishment  in  Paris,  which 
manufactures  glue  a&d  gelatine  on*  a  large  scale,  and,  of 
course,  has  a  great  quantity  of  bone  on  hand,  has  succeeded 
in  xnianufacinring  a  compound  of  this  earth  with>  roasted  ani- 
mal refuse,  which  proves  to  be  exti*emely  efficient  for  the 
purpose  in  qaestion,— 18  (7,  October  16, 1872,  666. 

R 
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INFLUENCE    OF   SPRING   WATEB   ON  MEAX)OW-GBAS& 

Beyer,  in  a  series  of  experiments  upon  the  influence  of  riv- 
er and  spiing  water  upon  meadow-grass,  has  come  to  the  fol- 
lowing conclusions : 

1.  That  meadow-grasses  can  come  to  full  development  by 
means  of  the  food  contained  in  river  or  spring  w^atei;,  as  rep- 
resented by  Vincent. 

2.  That  during  the  first  period  of  growth  from  such  dilute 
solutions,  the  food  is  devoted  to  the  formation  of  roots,  and 
that  only  after  a  large  root-surface  has  been  formed  can  the 
organs  above  the  surface  obtain  sufficient  nourishment  to  ar- 
rive at  maturity. 

3.  That  the  quality  of  the  water  has  a  separate  and  distinct 
influence  on  the  total  produce,  and  on  the  development  of 
different  grasses  in  the  same  mixture  of  seeds.  With  river 
water,  Ifolcus  lancUus  became  developed  in  the  mixture  of 
grass-seed  in  a  greatly  preponderating  proportion,  whereas 
with  spring  water  few  plants  of  JETohus  lanatus  developed ; 
but  the  product  of  the  mixed  meadow-grasses  was  greater. 

4.  That  an  apparently  totally  barren  soil,  with  proper  irri« 
gat  ion,  can  grow  grasses  for  a  short  time. 

Among  other  experiments,  Beyer  tried  an  almost  sterile 
soil,  from  which  the  finer  particles  had  been  washed  out.  This 
was  kept  moistened  with  distilled  water.  The  seeds  germi- 
nated well,  and  were  vigorous  during  the  first  two  summers, 
but  refused  to  grow  afterward. — 21  Ay  June  20, 1872,  518. 

EFFECT   OF   DIFFERENT  MANURES   ON  THE   PRODUCTION   OF 

OPIUM. 

Experiments  by  Dr.  Dietrich  gave  the  following  results : 
The  blue  German  poppy  not  only  yields  the  largest  amount 
of  opium,  but  also  that  richest  in  morphine.  Opium  from  un- 
manured  land  contains  less  than  one  half  per  cent,  of  morr 
phine ;  that  from  land  manured  with  saltpeter  had  three  to 
four  times  this  amount ;  while  that  from  land  manui^d  with 
sulphate  of  ammonia  contained  thirteen  times  as  much.  The 
application  of  potash  and  phosphoric  acid,  alone  or  mixed, 
did  not  essentially  increase  the  amount  of  morphine.  He 
concludes,  therefore,  that  the  ammonia  of  the  atmosphere  does 
not  afibrd  sufficient  nitrogen  for  the  formation  of  vegetable 
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products  rich  in  that  element ;  that  nitrogenous  fertilizers  am 
of  the  highest  importance  for  this  purpose ;  and  that  the 
presence  of  nitrogen  in  the  manure,  as  an  ammonia  com- 
pound, is  more  favorable  to  the  formation  of  morphine  than 
as  a  nitrate. — 28  (7,  e/anwary,  1873, 18. 

FISH   GUANO. 

A  sample  of  Norway  fish  guano,  from  Meinert,  in  Leipsic, 
was  found  to  have  the  following  percentage  of  composition : 
Moisture,  9.86 ;  mineral  matter,  32; 73 ;  organic  matter,  57.42 ; 
the  amount  of  phosphoric  acid  being  13.30,  and  of  nitrogen, 
8.48.  At  about  seven  cents  per  pound  for  phosphoric  acid,  the 
price  of  nitrogen  is  entirely  too  high — higher  than  iii  fertil- 
izers which  contain  it  in  the  form  of  ammonia  salts. — 8  Cy/Sep" 
femder  19, 1872. 

t  ■  ■'.  ■  ■• 

SXPJBfiIM£NT9   ON  A  SVB8XITUTK  FOB  PBBUVIAN  GUANO. 

In  experiments  made  by  Professor  JOrgensen  with  phos- 
phate of  lime  (Baker  guano),  soda,  potash,  sulphates  of  mag-^ 
nesia,  lime,  and  ammonia,  and  stable  manure,  in  different  com* 
hinations,  it  was  found  that,  with  barley,  the  best  results  were 
obtained  by  the  simultaneous  application  of  sulphate  of  am- 
monia, phosphate  of  lime,  the  alkalies,  and  sulphates  of  lime 
and  magnesia.  About  the  same  followed  the  use  of  stable 
manure.  The  preparations  of  sulphate  of  ammonia  and  phos- 
phate of  lime  came  next,  the  nitrogenous  matter  seeming  to 
assist  in  th)B  solution  of  the  mineral  ingredients  of  the  soil. 
The  results  with  other  combinations  were  no  better  than  on 
nnmanured  portions. .  The  average  results  were  very  good, 
as  the  soil  was  naturally  a  good  one,  had  been  well  manured 
in  previous  years,  was  thoroughly  drained,  and  kept  clean, 
and  it  was  only  in  the  last  years  of  the  experiments  that  the 
above  differences  manifested  themselves.  In  one  particularly 
dryiBeason,the  portion  treated  with  stable  manure  was  most 
productive,  and  the  nnmanured  portion  next— ^indicating  that 
in  dry  seasons  concentrated  artificial  fertilizers  had  an  inju- 
rious rather  than  a  beneficial  effect.  Stable  manure,  on  the 
contrary^  seemed  not  only  to  generate  moisture  in  its  decom- 
position, but  also  to  attract  moisture  from  the  atmosphere^ 
With  beans,  the  second  best  crop  was'  obtained  by  the  use 
of  alkalies  alone,  or  combined  with  other  manures.    The  gen-; 
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eral  results  seem  to  substantiate  the  observation  that  the  use 
of  a  mixture  of  all  the  fertilizers  essential  to  plant  growth, 
especially  of  the  three  in  which  the  soil  is  deficient,  viz.,  ni- 
trogen, potash,  and  phosphoric  acid,  is  better  than  employ- 
ing them  separately;  since  one,  by  reason  of  the  accidental 
deficiency  of  the  others  in  the  soil,  may  not  be  able  to  exert 
its  full  effect.  The  author  concludes  that  it  is  possible,  by  a 
mixture  of  the  active  ingredients  of  Peruvian  guano,  to  pro- 
duce a  substitute  for  that  fertilizer. — 28  <7,  January^  1878, 19. 

IHPBOYED   USE   OF  STABLE  MANUBS. 

Mr.  Von  Horskyfeld,  the  owner  of  large  landed  estates  in 
Bohemia,  has  since  1854  introduced  a  method  of  treating 
the  accumulating  stable  manure  which  differs  from  the  usual 
process,  and  for  which  he  claims  many  advantages,  viz. :  econ- 
omy of  time,  space,  feed,  and  bedding,  a  great  saving  of  mon-. 
ey  and  of  hands,  and  no  necessity  for  such  contrivances  as 
cellars,  tanks,  pumps,  etc. ;  also,  a  far  better  prednct,  no  loss- 
es occurring  from  evaporation  and  rot ;  and,  finally,  a  de- 
cided improvement  in  the  condition  of  the  cattle-yards,  which 
never  show  any  trace  of  manure,  either  solid  or  liquid.  He 
says  all  these  favorable  results  are  obtained  in  the  follow- 
ing way :  The  manure  is  not  removed  from  the  stable  until 
it  reaches  the  height  of  five  feet ;  the  straw  for  bedding  is  cut 
into  lengths  of  about  five  inches,  and  thus  more  readily  ab- 
sorbs the  liquid  portion,  and  facilitates  the  distribution  of  the 
manure  in  the  furrows*  The  entire  mass  is  consUtntly  com- 
pressed by  the  weight  of  the  animals,  and  thereby  kept  moist, 
while  air  and  consequent  putrefaction  are  excluded.  After 
about  three  months,  this  manure  is  carried  to  the  field,  and 
immediately  covered  in  the  furrows,  where  it  readily  decom- 
poses and  yields  all  its  strength  to  the  soil-^fully  double  its 
usual  value,  accoixiing  to  Mr.  Von  Horskyfeld's  experience. 
Besides  this,  the  air  in  the  stables  is  never  tainted  by  exhala- 
tions injurious  to  the  health  of  the  cattle.^— 9  (7, 1872,  vi.,  82. 

—  ■ « ■  I.  « I 

REABING   OF   OSTRICHES   FOB  THE   FEATHERS. 

The  artificial  rearing  of  ostriches  is  fast  becoming  a  regu- 
lar business^  the  number  of  establishments  in  South  AMca, 
where  this  avocaftion  is  prosecuted,  increasing  contihually, 
and  causing  a  considerable  rise  in  the  price,  of  young  birds. 
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In  1861  a  pair  of  ostriches  six  months  of  age  could  readily  bo 
bought  at  the  Gape  of  Good  Hope  for  ten  shillings  £nglish, 
while  now  a  single  bird  a  few  days  old  is  sold  at  £6,  and 
one  of  three  or  four  months  brings  £8  to  £10.  The  ti*ade  in 
feathers  has  also  shown  a  marked  variation.  Thus  in  1860, 
2287  pounds  were  exported,  worth  £19,201,  while  in  1870 
29,000  pounds  were  worth  £87,074;  or,  in  other  words,  a 
pound  of  feathers  in  1860  was  worth  £8  Os.  4dl,  and  in  1870 
it  brought  only  £3. 

Mr.  Heugh,  of  Aberdeen,  South  Africa,  has  a  farm  of  600 
acres,  on  which  70  ostriches  are  inclosed,  partly  by  stone  walls 
4  feet  high,  and  partly  by  wire  fencing,  filled  in  with  bushes 
to  prevent  the  birds  from  inadvertently  running  against 
them.  The  first  crop  of  feathers,  from  64  birds  about  14 
months  old,  weighed  about  14  pounds  —  all  tak^n  from  the 
wings. 

Kecent  quotations  of  ostrich  feathers  in  the  London  mar- 
ket (March  4)  are :  "  For  prime  whites,  £35  to  £38  per  pound ; 
good  light  feminines,  £10  to  £15 ;  black,  £2  to  £5 ;  drabs,  15«. 
to  £2  10«."— 3  (7,  February  10, 1873, 120,  and  19  A^  March  22, 
1873,271.  

THE   INCUBATOR  FOB   HATCHING   OSTEICH   EGGS. 

A  practical  application  of  the  "Incubator"  has  lately  been 
made  to  the  hatching  of  ostrich  eggs  at  the  Cape  of  Good 
Hope,  and  with  the  most  satisfactory  results.  In  the  estab- 
lishment at  Hilton,  72  chickens  have  been  already  hatched 
this  season ;  the  total  number  reared  there  since  its  inception 
amounting  to  155.  Of  45  eggs  placed  in  the  apparatus  at 
one  time,  it  is  thought  that  42  will  produce  healthy  chickens. 
—19  A^  April  5, 1873, 316. 

CARBOLIC  ACID   IN  POULTBY-HOUSES. 

A  writer  in  the  London  Field  strongly  recommends  the  use 
of  carbolic  acid  for  destroying  insects  in  pigeon  and  poultry 
houses,  asserting  that  it  neither  injures  the  birds  nor  tends 
to  drive  them  from  their  nests.  He  uses  it  in  the  fonn  of  a 
solution  of  two  ounces  of  common  carbolic  acid  to  three 
quarts  of  water,  applying  this  once  a  week  with  a  watering- 
pot,  after  the  house  has  been  carefully  swept  out.  Besides 
the  lice  and  acari  that  it  destroys^  it  is  also  efficient  in  driv- 
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ing  out  fleas.  For  the  purpose  of  expelling  lice  from  the 
bodies  of  the  pigeons,  the  proposed  method  is  said  to  be  to 
miK  one  part  of  Calveit's  liquid  carbolic  acid  with  thirty 
parts  of  water,  first  mixing  the  acid  with  a  very  little  glyce- 
rine, adding  the  water,  and  shaking  well  before  use.  This  is 
to  be  applied  with  a  small  brush  to  the  roots  of  the  feathei*s 
about  the  lower  part  of  the  belly  and  around  the  vent,  where 
the  greatest  number  of  insects  will  always  be  found.  This 
application  leaves  no  stain,  kills  the  vermin  instantaneously 
wherever  it  touches  them,  and  two  or  three  applications,  at 
intervals  of  a  few  days,  are  sufficient  to  make  the  foulest  spec- 
imen thoroughly  clean.  The  writer  also  uses  Calvert's  car- 
bolic acid  disinfecting  powder,  dusting  it  often  over  the  bod- 
ies of  even  the  young  birds,  without  injury  to  them,  and 
with  equally  gpod  results. — 19  A^  Augmt  17, 1872, 173. 

DESTRUCTION   OF  INSECTS    IN   POULTBY-HOUSES. 

Fumigating  ponltry-hoiises  with  sulphur,  thrown  on  glow- 
ing coals  in  an  earthen  vessel,  and  keeping  the  house  closed 
for  several  hours,  is  said  to  be  a  perfect  remedy  for  insects 
of  all  kinds.  The  poultry  must,  of  course,  be  removed  before 
the  experiment. — 16  (7,  VL,  173. 

SUBSTITUTE   FOB   MILK   FOB   CALVES. 

An  article  of  food  for  calves,  suggested  by  Liebig,  analo- 
gous to  his  substitute  for  milk  for  children,  has  been  thor- 
oughly tested  by  Yon  Rothenhan,  with  the  most  favorable 
results.  Its  cost  is  about  half  that  of  milk ;  it  is  easier  to  pre- 
pare than  other  substitutes  for  milk  of  an  inferior  character, 
jmd  which  are  not  as  eagerly  taken  by  the  calf;  and  it  never 
produces  diarrhoea  nor  other  injurious  consequences.  For 
the  latter  reason  it  is  also  specially  adapted  to  young  pigs. 
It  may  be  prepared  as  follows :  1  quart  of  water,  1  quart  of 
skimmed  milk,  1130  grains  of  bruised  malt,  1130  grains  of 
wheat  flour,  and  90  to  100  drops  of  a  solution  of  bicarbonate 
of  potash  in  11  parts  of  water,  are  stirred  together,  allowed 
to  stand  for  half  an  hour,  then  well  boiled,  with  stirring,  and 
finally  filtered  through  gauze  to  remove  undissolved  flour, 
etc.,  which  might  cause  flatulence,  etc.  It  will  keep  24  hours, 
and  must  be  prepared  daily,  and  given  warm.  For  the  first 
six  weeks  all  the  milk  is  given  the  calf,  then  the  mixture  ia 
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gradually  substituted  for  a  portion  of  the  milk,  until  eight 
quarts  of  the  mixture  and  no  milk  are  given  per  day.  As 
much  clover  and  white  hay  as  it  will  eat  are  supplied  at  the 
ssLxne  time.  After  three  months  only  half  as  much  of  the  mixt- 
ure is  fed,  with  the  addition,  however,  of  about  half  a  pound 
of  oil-cake,  and  in  the  fall  of  boiled  potatoes  also.  It  may 
likewise  be  given  to  calves  at  first,  when  milk  does  not 
agree  with  them. — 28  (7,  January^  18^3, 18. 

BBHBDY  FOB  COUC  IN  HOBSES. 

Chloral-hydrate  has  been  highly  recommended  by  the  Ag- 
ricultural Central  Association  in  Potsdam  as  an  excellent 
and  cei*tain  remedy  for  colic  in  horses.  Half  an  ounce  of  it 
is  given  in  a  pint  of  castor-oil.  This  remedy,  however,  should 
be  administered  with  caution.-— 9  (7,  No.  3, 1872. 

PBOPEB  LIGHT  FOE  STABLE   WINDOWS. 

The  regulation  of  the  admission  of  light  into  stables  by  the 
proper  location  of  the  windows  has  been  found  to  be  of  the 
highest  importance.  A  side  window,  according  to  numerous 
observations,  is  apt  to  produce  weakness  in  the  eye  on  that 
side ;  a  window  immediately  in  front  of  the  manger  throws 
a  glare  of  light  into  both  eyes,  in  the  highest  degree  iuju* 
rious;  while  one  higher  up,  in  front,  tends  to  render  a  horse 
over-sighted,  and  consequently  liable  to  shy  at  low  objects. 
—10  (7,  September,  1872, 129. 

BXTIBPATION  OF  BILK-WOBM  DISEASE. 

m 

Perfect  freedom  from  disease  of  the  silk-worm  moth,  from 
which  the  eggs  for  a  succeeding  crop  are  to  be  obtained,  is 
considered  of  the  utmost  importance,  since  eggs  from  dis- 
eased insects  are  sure  to  produce  diseased  worms.  For  the 
purpose  of  securing  the  desired  result,  the  Susani  method  is 
now  largely  adopted  in  France  and  Italy.  This  consists  in 
placing  the  male  and  female  in  a  little  tulle  bag,  about  four 
inches  long  and  two  inches  wide,  wbich,  after  being  closed,  is 
hung  up  on  a  wire.  After  the  eggs  are  deposited  inside  the 
tulle  bag,  both  moths  soon  die,  and  are  then  taken  out  of  the 
bag,  put  into  a  mortar,  an^  crushed  to  powder.  Distilled 
Water  is  next  poured  on  the  powder,  and  a  drop  examined 
under  a  microscope.    If  the  drop  appear  clear,  both  moths 
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were  healthy,  and  the  eggs  are  considered  healthy  likewise. 
Should,  however, a  glass-like,  crystalline  body  of  an  oval  form 
be  observed  in  the  drop,  the  eggs  are  doubtful,  and  ave  i-e- 
jected.  If  two  such  bodies  are  seen,  the  tulle  bag  is  burned 
at  once. 

Susani  employs  25  girls  during  the  whole  winter,  each  of 
whom  makes  200  examinations  daily.  There  are  sometimes 
as  many  as  half  a  million  bags  at  a  time  hung  up  in  large, 
warm  rooms,  where  the  work  is  carried  on.  This  tedious  but 
sensible  proceeding  has  proved  very  effective,  and  it  is  hoped 
that,  in  time,  Italy  may  be  freed  from  the  ravages  of  the 
silk-worm  disease. — 2  A,  November  23, 1872, 347. 

DECLINE    OF   THE   SILK'WOBM  DISEASE. 

Mr.  Gu6rin  Meneville,  an  eminent  practical  entomologist 
of  France,  and  one  who  has  devoted  much  attention  to  the 
maladies  of  the  vine  and  of  the  silk-worm,  finds  occasion  to 
conclude,  from  recent  investigations,  that  the  silk-worm  dis- 
ease has  run  its  course,  and  has  already  left  certain  monnt- 
;unous  portions  of  France  and  adjacent  regions.  In  these  the 
eggs  produced  are  generally  sound,  whether  treated  accord- 
ing to  Pasteur's  system  or  in  the  ordinary  manner;  and  it  is 
found  that  the  same  eggs,  carried  to  a  country  where  the  dis- 
ease is  decreasing,  will,  in  a  large  percentage  of  cases,  yield 
sound  worms,  and  that  wheire  the  crisis  has  not  been  passed 
they  almost  all  become  worthless. — 3  By  Feb.  21^  1873,  397. 

CUBE    OF   SILK-WOBM  DISEASE. 

Guisque  maintains  that  the  diminution  of  the  disease  is 
simply  the  result  of  the  important  i^esearches  and  inquiries 
of  Pasteur,  and  that  to  him  the  French  people  and  the  world 
at  large  owe  the  discovery  and  application  of  a  method  so 
beneficial  in  its  results. — 6  B^  March  24, 1873, 783. 


DESTRUCTION  OF  MAY-BUGS  ON  A  LABGE  SCALE. 

In  the  royal  forests  of  Bischofsroda  a  successful  experi- 
ment has  lately  been  made  in  destroying  May-bugs  on  a 
large  scale.  The  modus  operandi  was  suggested  by  the  ob- 
servation that  these  bugs  always  select  warm  and  loose 
ground  for  the  deposition  of  their  eggs.  Consequently,  sev- 
enteen artificial  breeding-places  were  prepared  by  covering 
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fresh  cow-duBg  with  fine  earth ;  and  by  the  middle  of  July 
these  were  found  full  of  eggs  or  grubs,  of  one-quarter  inch 
in  length  on  the  sides  most  exposed  to  the  sun.  After  care- 
fully collecting  these  eggs,  eta,  they  were  burned  outside 
the  forest.— 9  (7, 1872,  vi.,  86. 

THE   PHTLLOXBBA  SCOUEGE. 

The  subject  of  the  ravages  of  the  PhyUoonera^  or  grape- 
vine louse  insect,  continues  to  occupy  the  minds  of  vine-cult- 
urists  in  France,  although  the  winter  season  has  not  been 
favorable  to  the  prosecution  of  many  expeiiments,  Mr.  Fau- 
con,  who  has  been  among  the  more  diligent  investigators  into 
the  natural  history  of  this  insect,  reports  that  he  has  not  lost 
sight  of  it  for  any  moment,  but  has  made  repeated  examina- 
tions of  the  roots  of  the  vines  as  well  as  the  plant  itself,  and 
has  satisfied  himself  that  the  excessive  rains  have  caused  the 
death  of  a  great  many  of  the  insects;  and  that  this  will  al- 
ways take  place  whenever  the  submersion  of  the  roots  of  the 
vine  is  complete  for  a  sufiicient  length  of  time,  or  else  when 
the  rains  are  capable  of  producing  a  corresponding  effect. 
The  dead  insects  preserve  their  shape  and  natural  color  in 
winter  for  a  long  time,  if  protected  from  contact  with  the 
atmosphere ;  but  as  soon  as  exposed  they  dry  up,  and  the 
color  becomes  a  dark  brown  or  black.  It  requires,  therefore, 
a  very  practiced  eye  to  distinguish  the  dead  insects  from  those 
which  are  only  hibernating,  this  sometimes  being  impossible 
even  by  the  aid  of  the  lens.— 6  JBj  March  24, 1873, 768, 

BBITISH  EEPORT   ON  PHYLLOXERA. 

The  British  government  has  lately  published  a  Blue-book 
upon  the  JPAyUoxera  va&tatrix,  or  vine  louse  insect^  embracing 
a  letter  from  the  British  minister  in  Portugal,  calling  atten- 
tion to  the  ravages  of  the  disease,  and  mentioning  the  action 
taken  by  the  government  of  Portugal  toward  the  extirpation 
of  the  eviL  The  other  documents  presented  are  from  the 
British  consul  at  Oporto,  and  numerous  papers  from  the 
French  authorities.  Dr.  Hooker,  to  whom  the  whole  subject 
was  referred,  informs  the  governnient  that  the  only  really 
effectual  remedy  at  present  discovered,  and  one  which,  of 
course,  can  be  applied  only  partially,  is  a  complete  flooding 
of  the  vineyiards  in  winter.    He  also  states  that  in  many  in- 
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Stance?,  on  the  first  symptoms  of  an  attack,  the  prompt  de» 
struction  of  the  plant  (burning  it  on  the  spot),  and  the  subse- 
quent treatment  of  the  soil  with  carbolic  acid,  will  be  of  much, 
importance.  It  would  appear  that  vines  of  American  speciesL 
have  been  less  affected  in  the  Rhone  district  than  the  native 
varieties.— 12  A,  December  19, 1872, 131. 

SULPHUBET   OF   CALGIUAT  A   BEMEDT  FOB   PHTLLOXEBA. 

According  to  Wissocq,  sulphuret  of  calcium  dug  in  around 
the  roots  of  vines  will  have  a  very  powerful  effect  in  destroy^ 
ing  any  PhyUoxera  vastatrix  that  may  happen  to  infest  them. 
This  gives  rise  to  a  true  sulphuric  acid,  in  consequence  of  the 
moisture  of  the  soil  and  the  gentle  disengagement  of  carbonic 
acid.  It  serves  equally  well  to  destroy  caterpillars  and  other 
injurious  insects  which  are  frequently  so  difficult  to  remove 
from  vegetation. 

The  same  substance  is  also  recommended  for  the  destruc* 
tion  of  miasms  (or  the  agencies  by  which  epidemics  are  trans* 
mitted),  and  also  as  not  being  open  to  the  objections  to  the 
ordinaiy  disinfectants  introduced  into  water-closets,  such  as 
sulphate  or  chloride  of  iron, -which,  while  destroying  thehy- 
drosulphuric  acid,  allows  the  development  of  more  dangerous 
emanations.^-^6  B^  November  4j  1872, 1092. 

'- "  ■■ 

THE  VEEMUr  A8PHYXIAT0B.  . 

Those  who  have  suffered  from  the  ravages  of  the  ground 
squirrels  and  goph^s  in  California,  and  of  equally  annoying 
animals  elsewhere,  will  welcome  a  satisfactory  method  of  ex- 
terminating these  depredators,  devised  by  Mr.  Bateson,  the 
inventor  of  what  he  calls  the  "Patent  Vermin  Asphyxiator," 
for  destroying  animals  iii  burrows,  and  for  other  putposes. 
The  apparatus  consists  of  a(  vessel  capable  of  being  peifeotly 
closed,  in  which  sheets  of  paper  saturated  with  sulphtir,  or 
other  substances,  may  be  burned,  and  the  fumes  forced  out 
through  a  flexible  tube  by  means  of  a  fan,  which  delivers  the 
noxious  gases  with  a  pressure  sufficient  to  diive  thetn  into 
the  minutest  crevices. 

'  In  the  course  of  a  public  exhibition  of  the  apparatus,  re- 
cently given  in  London,  numerous  experiments  were  tried; 
among  them  the  destruction  of  aphides  on  plants^  of  weevils 
in  grain,  of  snakes  in  a  hole,  of  rats  in  a  drain-pipe,  eta    For 
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uefttroying  rabbits,  squirrels,  or  other  animals  in  burrows,  it 
is  only  necessary  to  introduce  the  flexible  tube  or  nose  into 
one  of  the  apertures,  close  up  the  rest,  if  this  can  be  done 
conveniently,  and  then  force  a  continuous  stream  of  the  gas 
through  the  burrows.  A  few  minutes'  application  is  sufficient 
to  destroy  every  living  thing  within  the  influence  of  the 
apparatus. 

One  advantage  of  this  new  method  is  its  perfect  safety, 
sulphurous  acid  being  one  of  the  best  preventers  of  combus- 
tion known,  and  capable,  therefore,  of  being  used  for  extin- 
guishing flames,  in  case  of  need.  Other  incidental  applica- 
tions of  the  Asphyxiator  ara  as  a  disinfectant  and  as  a  deo- 
dorizer. It  is  ivell  known  that  sulphuric  acid  is  used  very 
exteasively  for  destroying  the  germs  of  smail-pox,  scarlet 
fever,  yellow  fever,  cholera,  etc. ;  although  there  are  some- 
times difficulties  in  its  application,  which  the  present  ar- 
rangement seems  to  obviate. '  The  inventor  claims  that  one 
or  two  of  the  machines,  can  easily  disinfect  a  vessel,  on  bat- 
tening down  the  batches  and  working  the  apparatus  from 
the  deck.  For  cases  where  the  dislodgment  of  an- animal,  as 
of  a  rabbit,  etc.,  is  desired,  rather  than  its  destruction,  what 
is  called  a  smoke  paper  is  tlsed,  which,  when  burned  in  the 
machines,  produces  unbearable  fumes  that  soon  accomplish 
the  desired  effect.— 2  J.,  July  20, 1872, 41 . 

VALUE    OF   SEA-WEED  MANURE. 

It  has  long  ^been  customary  on  the  sea-coast  to  use  %t2i,' 
-fie^A  (FibUiiiSyLamincma^  etc.)  for  a  manure,  its  value  for  this 
purpose  being  considered  by  many  as  scarcely  inferior  to 
stable  maoui'e.  This  applies,  however,  to  sea-weeds  proper, 
the  eel-gtass  (Zostera  marina)  being  of  a  very  different  char- 
acter, and;  on  aci^ouht  of  its  slow  decomposition  and  different 
chemical  combination,  of  much  less  value.  An  especial  feat-» 
ure  of  the  true  sea-weeds  consists  in  their  large  percentage 
of  nitrogenous  matter  and  in  the  great  amount  of  ash;  one 
analysis  giving  for  dry  sea- weeds  nearly  7  per  cent,  of  nitrog- 
enous matter,  76  of  cellulose,  and  about  18  of  ash.  The 
amount  of  nitrogen  proper  may  be  estimated  at  from  1-J  to 
2  per  cent. 

The  principal  objection  to  the  use  of  sea^weed  as  a  manure 
coDsistt  irj  its  very  small  pei'centage  of  J)hospborjo  acid. 
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This,  however,  can  be  very  easily  remedied  by  the  addition 
of  some  phosphate,  such  as  bone-meal.  In  the  large  amount 
of  potash  and  gypsum  it  contains,  sea-weed  serves  admirably 
as  a  dressing  for  grazing-lands.  It  is  also  very  well  suited 
to  potatoes  and  other  roots,  tobacco,  flax,  and  growths  re- 
quiring a  good  deal  of  potash.  As  an  element  in  compost,  it 
is  quite  unrivaled,  owing  to  the  readiness  with  which  it  is 
decomposed,  and  the  .intimate  combination  which  it  enters 
into  with  other  substances. — 8  (7,  JWy,  1872, 12. 

EFFECT   OF   FOOD   ON  THE   UBINE   OF   ANIMALS. 

Upon  feeding  one  goat  on  green  clover  and  beet  leaves, 
and  another  exclusively  on  milk,:Weiske,  of  Proskau,  noticed 
that  the  urine  of  the  first  was  turbid  and  alkaline,  and  eifer- 
vesced  with  acids  (as  is  normally  the  case  in  the  herbivora), 
while  that  of  the  last  was  perfectly  clear  of  acid  reaction, 
and  free  from  carbonic  acid,  or  like  the  noimal  urine  of  the 
caniivora;  it  was  also  of  low  concentration,  and  high  com- 
parative percentage  of  nitrogen,  as  shown  by  the  following 
analyses  of  100  cubic  centimetera: 

I.  II. 

Solid  matter 11 .08  Grams 1.75  Grams. 

Nitrogen l.U      "      0.33       " 

Hipparic  acid 0;  1 0      "     (or  1 . 8  on  meadow-grass). 

Ash '. 5.U9      ^* 0.57       " 

—19  (7,  JVbvembei*  9, 1872, 368. 

ARRESTING  DECAY  OF  POTATOES. 

Professor  Church,  of  Cirencester,  the  eminent  agricultural 
chemist,  announces  that  sulphite  of  lime  appears  to  exercise  a 
very  remarkable  influence  in  ari*esting  the  spread  of  decay  in 
potatoes  affected  by  the  potato  disease.  In  one  experiment  the 
salt  was  dusted  over  some  tubers,  partially  decayed  from  this 
cause,  as  they  were  being  stowed  away.  Some  months  after- 
ward, the  potatoes  were  found  to  have  suffered  no  further  in- 
jury. A  similar  trial  with  powdered  lime  proved  to  be  much 
less  effective. — 1  -4,  Augtist  30, 1872, 105. 

UTILIZATION  OF  DISEASED  POTATOES. 

The  extensive  failure  of  the  potato  crop  in  Great  Britain, 
in  consequence  of  the  preval^ice  of  riist  and  rot,  is  a  subject 
of  grave  moment,  as  bearing  upon  the  welfare  of^tlie  labor- 
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ing  classes;  aftd  a  method  of  utilizing  the  diseased  potatoes 
has  been  made  public  at  the  instance  of  the  British  govern- 
ment. This  depends  upon  the  fact  that  the  starch  of  the 
potato  is  not  affected  by  the  disease,  but  retains  its  nutritive 
properties. 

The  process  consists  in  rasping  the  peeled  tubei*s,  upon  a 
bread  grater,  into  a  tub  of  water.  The  8tai*ch  sinks  to  the 
bottom  in  a  few  minutes,  and  the  diseased  matter,  woody 
fibre,  etc.,  is  suspended  in  the  water,  and  should  be  poured 
off  with  it.  Fresh  water  is  then  to  be  added,  the  starch 
stirred,  and  again  allowed  to  settle.  Two  or  three  such 
washings  will  thoroughly  remove  all  impurities,  and  render 
the  starch  fit  for  use.  If  dried,  it  can  be  kept  any  length  of 
time,  and  can  be  used,  like  arrow-root,  for  puddings  and  cakes, 
or,  mixed  with  flour,  as  bread. — 22  A,Augu9t  31, 1872, 202. 

TH£  POTATO  DISSASH  IN  GBKAT  BRITAIN. 

.  A  very  iuterestiug  article  upon  the  reeeni  outburst  of  the 
potato  disease  in  Great  Britain  has  been  communicated  by 
Mr.  L.  G.  Smith  to  the  October  number  of  Hard  wicke's  Science 
Gossip,  In  this  the  author  refers  to  the  fact  that  it  was  not 
until  1841  that  the  disease  was  brought  prominently  into 
notice,  although  as  far  back  as  1830  a  disease  of  the  potato 
was  known  in  Germany  under  the  name  of  the  dry  rot.  In 
its  more  recent  manifestations,  it  appears  to  have  been  ob- 
served in  Canada  and  the  United  States,  but  not  before  its 
memorable  outburst  in  Western  Europe  in  1845. 

The  true  cause  of  the  evil  is  now  well  ascertained  to  con- 
sist in  the  disorganization  of  the  tissues  of  the  plants;  caused 
by  a  fungus  known  as  JPeroh<^ora  ijtfesians.  This  never 
develops  itself  on  the  upper  surface  of  the  leaf  (which  ap« 
peara  to  be  quite  impervious  to  its  attacks),  and  it  seldom 
originates  in  the  stems ;  but  the  mycelial  threads  pass  down 
from  the  leaves,  and  soon  reach  the  tuber.  The  stem  and 
leaves  then  rapidly  rot  and  fall  off.  upon  the  earth,  in  an  of> 
feosure  mass.  So  rapid,  indeed,  is  the  growth  of  the  fungus, 
th^t  in  a  few  days  it  will  spread  from  plant  to  plant  over  a 
large  tract,  giving  to  the  field  the  appearance  of  having  been 
attacked  by  &ost.  The  prime  cause  of  the  death  of  the  leaf 
is  probably  to  be  found  in  the  choking  of  its  breathing  pores, 
resembling  in  a  measure  the  action  of  croup  in  the  hiatpan 
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subject*  The  emission  of  perspiration  or  moisture  from  the 
leaf  is  thus  prevented,  and  the  plant  becomes  surcharged 
with  moisture^  which  rapidly  rots  the  stems  and  leaves,  the 
mycelium  preying  upon  the  tissues. 

It  is  very  common  to  find  a  species  of  aphis  upon  the  leaves 
and  stems  of  the  infected  plant,  and  many  pereons  have  as- 
cribed to  this  minute  insect  the  origin  and  perpetuation  of 
the  evil  It  is,  however,  the  opinion  of  most  authorities  that 
the  disease  is  primarily  caused  by  the  fungus,  which  attacks 
perfectly  healthy  plants,  and  that  the  aphides  simply  find  in 
the  resulting  decay  a  suitable  and  agi'eeable  resting-place. — 
4  Ay  October,  1872,332. 

^^^^"^^^^"^ 

WHY  THBBS   IS  NO  BEMBDY  FOB  THE  PQTATO  DISBASS. 

.In  reply  to  an  assertion  in  the  £>ondon  Magazine  that  our 
Ignorance  of  a  satisfactory  remedy  for  the  potato  disease  is 
rather  a  stigma  upon  modern  science,  an  eminent  naturalist 
retorts. that  the  investigations  necessary  to  determine  the  de- 
sired remedy  require  large  expenditures  of  time  and  money; 
and  that,  if  thode  who  are  piuctically  interested  in  the  subject 
— our  governments  or  thd  farhiers— do  not  think  it  sufficient* 
ly  worth  thieir  attention  to  induce  them  to  employ  scientific 
men  for  the  special  object  of  working  out  this  problem,  the 
omission  to  do  so  can  not  be  imputed  to  the  latter.  Very 
little,  indeed,  so  far  as  we  know,  can  be  done  to  arrest  the 
disease,  from  the  fact  that' the  infection  spreads  so  rapidly 
that  the  first  intimation  of  its  presence  may  be  the  destruc- 
tion of  the  crop  in  an  entire  field.  It  is  said  that  potatoes 
Escape  with  little  or  no  disease  inthe  neighborhood  of  chem- 
ical works*  which  is  due  possibly  to  the  effect  ^f  the  sul* 
phuroiis  acid  or  other  gasies  that  aw  noxious  to  the  fungus 
growth,  without  injuring  tlie  more  highly  organized  potato 
plant.  '  ■ 

The  application  of  finely  divided  sulphur  is  beneficial  here, 
as  in  other  plant  diseases.  It  is  stated  that  if,  as  soon  as  the 
disease  has  attacked  the  fields,  the  stems  be  all  cut  down 
close  to  the  ground,  the  infectloTi'  will  not  extend  to  the 
tubers ;  and  when  the  crop  is  nearly  ripe  this  may  be  a  ju- 
dicious application,  bnt  it  necessarily  has  the  effect  to  stop 
any  further  growth. .  Even  in  diis  Case,  however,  the  potatoes 
may  be  serviceable  for  seed  for  the  coming  year.   .  Aifker  re- 
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viewing  all  that  has  been  said  on  the  subject,  Mr. Thistleton 
Dyer  comes  to  the  conclusion  that  the  only  way  in  which 
there  is.  any  reasonable  hope  of  relief  from  the  scourge  is  in 
obtaining  early  maturing  kinds.  August,  in  England  at  least^^ 
is  the  month  when  the  disease  is  woi*st,  especially  if  the 
weather  be  both  wet  and  warm.  If  the  crop  can  be  secured 
before  this  period,  the  evil  will  be  avoided.  The  production 
of  early  kinds,  so  as  to  cause  a  systematic  improvement,  is 
possible  only  with  time,  united  to  Bkill  and  patience.*~^4  A^ 
November^  1572, 264.  .    • 

AIX)  IN  ADVANCING  THE   GERMINATION   OF  SEEDS. 

As  a  means  of  promoting  the  germination  of  fruit  and  oth^ 
er  seeds,  a  German  horticulturist  recommends  the  following 
simple  preparation,  as  tested  by  hia  own  experience :  Seeds 
of  apples,  pears,  etc.,  are  placed  in  a  tumbler  or  glass  jar, 
with  a  sufficient  quantity  of  rain-water  to  cover  them,  and 
kept  in<  a  room  at  a  temperature  of  from  62°  to  6$^  Fair., 
the  water  to  be  renewed  when  its  odor  indicates  spoiling. 
After  about  a  fortnight  the  germs  appear,  when  the  seeds 
should  be  slightly  dried  by  spreading  them  upon  a  cotton  or 
woolen  cloth,  and  then  planted  immediately*  Locust  seeds 
and  othei*s  having  hai*d  shells  aiSe  equally  benefited  by  such 
soaking.— 10  (7, 1872,  VII.,  111. 


PREVENTION   OF  BOTTING  IN  FINE  FBUIT. 

It  very  often  happens  that  fine  fruit,  especially  pears  and 
applet,  is  attacked  by  birds  and  insects  so  as  to  mi&e  a 
wound,  which,  if  left  to  itself,  will  cause  the  fruit  to  ro(.  It 
has  been  found  that  by  cleaning  out  the  place  affected,  and 
removing  all  the  dirt  and  disoi*ganized  and  bruised  matter, 
and  filling  up  the  cavity  with  plaster  of  Paris^  further  decay 
may  be  arrested,  and  the  fruit  become  fully. ripe.  A  little 
fipace  may  be  worked  out  from  under  the  edges  of  the  skin, 
so  that  when  the  plaster  is  pressed  inward  it  will  keep  its 
^>lstce.  The  exclusion  of  the  air,  consequent!  upon  this  ap^ 
plication,  is  all  that  is  necessary  to  prevent  the  progress  of 
<lecny.  :  Thi&  would,  of  couree,  be  inexpedient  inmaiiy  casesj 
i)ut  when  large  and  valuable  apples  and  pears  are  involved; 
the  trouble  will  be  but  trifling  in  comparison  with  the  i*esult 
accomplished.— 9 -B,^t^w««  12, 1872,620;  - 
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SEEDLING  PLUM-TEEES, 

An  inspection  of  the  plum  orchards  and  nurseries  of  Ha- 
gensdorf,  in  September,  1871,  demonstrated  that  seedling 
trees  had  withstood  the  severity  of  the  winter  much  better 
than  those  propagated  from  suckers.  Of  the  latter,  thousands 
of  old  trees  were  killed,  as  well  as  beds  of  young  ones,  while 
adjoining  beds  of  seedlings  were  entirely  unaffected.  It  was 
also  noticed  that  trees  which  abounded  in  sprouts  were  more 
generally  affected  than  those  from  which  the  sprouts  had 
been  removed  at  an  early  period.  It  is  also  contended  that 
seedlings  send  out  their  roots  more  vertically,  and  deeper 
down,  and  in  consequence  are  more  likely  to  reach  moisture 
in  dry  weather,  and  less  liable  to  injury  by  the  plow  in  cul^ 
tivation,  or  to  send  up  suckers. — 9  (7,  October^  1872, 145, 

DISEASE   OF  TIMOTHY  GRASS. 

A  new  disease  threatens  to  impair  the  usefulness  of  the 
timothy  grass  {PMeurn  prcUenae^  L.)^  the  great  favorite  of  oar 
figriculturists.  It  was  first  observed  in  Silesia,  and  Prof  J. 
Efthn  ascertained  its  cause  to  be  a  parasitical  fungus  (Sphoeria 
typhina^  Pers,)^  A  dense  tissue  of  a  grayish  -  white  color 
forms,  usually  at  the  third  joint  above  the  ground,  though  it 
sometimes  appears  at  the  lower  nodes.  Propagating  organs 
(gonidia)  develop  rapidly,  and  Mr.  De  BaiTy  believes  the  my- 
celium of  the  parasite  to  be  perennial  in  the  stem;  its  origin 
is  as  yet  unknown.  Early  cutting,  and  pasturing  by  8heep, 
are  recommended  as  means  of  preventing  its  spread. — 28  G, 
1872,  IV.,  241. 

EFFECT  OF  TIME    OF  SEEDING   ON   GBAIN. 

Prof.  Thiel  of  the  Agricultuml  School  of  Darmstadt,  while 
attributing  the  failure  of  development  of  much  of  the  seed 
Hown,  in  great  part,  to  defective  seeds,  to  the  variable  depths 
«it  which  they  are  deposited  when  a  drill  is  not  used,  and  to 
ihe  numerous  injurious  insects,  suggests  that  the  effect  of  un- 
favorable weather,  in  addition  to  all  other  causes,  especially 
with  winter  grain,  may  cause  the  destruction  of  a.  great 
number  of  plants  already  developed,  and  that,  consequently, 
a  most  important  point  to  be  determined,  in  connection  with 
certainty  of  crops,  is  the  proper  time  for  seeding.    In  order 
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to  substantiate  this  opinion  experimentally,  portions  of 
ground  were  seeded  with  rye  and  wheat,  at  intervals  of  eight 
days,  Dee.  14  to  Nov.  27,  when  heavy  frost  prevented  further 
seeding.  The  nnmber  of  fully  developed  stalks  was  compared 
with  the  number  of  seeds  germinated,  as  well  as  with  the 
whole  number  planted.  The  diffierenoes  in  development  were 
estimated  by  the  number  of  stalks  and  heads,  and  the  length 
of  the  st;alks ;  the  number  of  grains,  according  to  the  author^s 
view,  in  small  patches,  not  affording  a  proper  criterion  for 
companson,  even  if  the  ravages  of  the  birds  did  not  render 
their  complete  determination  impossible.  In  the  tabular  state- 
ment given  the  numbers  are  in  all  respects  favorable  to  the 
three  early  seedingsk.  In  spite  of  the  differences  in  time  of 
needing,  there  was  a  difference  of  only  a  few  days  in  the  shoot* 
ing  of  the  stalk,  and  in  blossoming,  so  that  the  grain  ripened 
about  the  same  time ;  land  in  these  facts  may  lie  the  poorer 
yield  of  the  late  seeding,  even  of  the  plants  that  reached  ma- 
turity. These  began  to  shoot  under  the  influence  of  favorar 
ble  weather  in  the  spring,  without  having  had  time  to  assim- 
ilate sufficient  nutriment  for  vigorous  developmenL  The 
author  does  not  contend  that  a  difference  of  eight  days  in 
seeding-time,  at  the  right  season,  would  necessarily  have  a  de- 
cided effect,  but  that  other  influences,  such  as  peculiarities  of 
soil,  character  of  preceding  crops,  etc.,  may  be  greater ;  and 
again  he  admits  that  the  weather  in  the  beginning  of  Novem- 
ber may  at  times  perhaps  be  less  favorable  to  newly  sown 
seed  than  in  the  middle  of  the  month ;  but  he  claims  that 
circumstances  of  this  kind  do  not  affect  the  general  statement 
(as  substantiated  by  his  experiments),  namely,  that  sowing 
seed  at  the  proper  time,  t.  €!.,  early  in  the  season,  insures  great- 
er certainty  of  germination  and  development^  more  vigorous 
and  healthy  plants,  fuller  growth,  larger  number  of  stalks  and 
heads,  and  longer  straw. — 28  6^,  January^  1873, 47. 

BEPOJBT   O^  TEA-CULTUBB   IN  JAPAN. 

A  communicatiom  from  the  Seoretaiy  of  State  has  lately 
been  published  by  Congress,  containing  an  interesting  account 
of  the  growth,  culture,  and  preparation  of  tea  in  Japan  and 
China,  being  compiled  from  a  series  of  communications  for- 
warded by  the  American  legations  in  those  countries.  The. 
dispatch  from  Japan  was  accompanied  by  a  series  of  di*aw- 
ings,  which,  however,  have  not  been  reproduced. 
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According  to  this  account,  the  export  of  tea  from  Japan 
during  the  year  ending  May  31,  1872,  amounted  to  over  fit- 
teen  millions  of  pounds,  of  which  only  2688  pounds  were  sent 
to  Europe,  all  the  rest  coming  to  the  United  States,  and  show- 
ing the  importance  of  a  trade  which  is  increasing  every  year. 
It  is  stated  that  the  tea-plant  in  Japan  is  propagated  from 
seeds  only,  and  matures  for  picking  in  three  years.  The  first 
picking  commences  in  April,  when  the  leaves  are  most  tender, 
and  continues  throughout  May  and  June,  but  the  leaves  are 
then  less  valuable. 

The  leaves  are  dried  on  furnaces,  and  subjected  to  the  usu- 
al manipulation,  after  which  they  are  sifted  and  classified  for 
the  market.  Each  variety  of  tea  is  then  shaken  together  to 
round  off  the  comers,  and  the  dust  is  separated,  when  the  tea 
is  packed  in  boxes  and  carried  to  market. 

For  the  American  market  the  tea  is  always  I'efired  before 
shipment,  this  being  done  by  placing  the  tea  in  iron  pans  over 
a  strong  charcoal  fire,  constantly  stirring  it,  for  forty-five  to 
sixty  minutes.  "This  process  gives  the  so-called  "  toasty  fla- 
vor*' and  the  "  greenish  color,"  both  of  which,  with  a  great 
increase  of  dust  and  broken  leaf,  are  obtained  at  the  expense 
of  that  delicate  and  rich  flavor  which  the  te^  had  after  the 
country  manipulation.  •     ^ 

In  the  opinion  of  Mr.  Shepard,  the  American  charg^  in  Ja- 
pan, all  this  refiring  is  unnecessary  for  the  voyage  to  Ameri- 
ca, or,  at  least,  an  extra  firing  at  the  first  preparation  would 
answer  the  purpose,  and  he  is  quite  positive  that  the  prepa- 
ration in  question  is  a  serious  injury  to  the  quality  of  the  tea 
as  a  beverage.  The  greenish  color  demanded  in  the  Ameri- 
can market  is  not  an  essential  to  the  tea,  and  is  only  obtained 
by  strong  firing  and  stirring  in  pans,  or  by  an  admixture  of 
indigo,  plaster  of  Paris,  and  soap-stone,  such  as  the  Chinese 
teas  are  treated  with. 

The  best  Japan  tea,  in  its^pure  state,  is  a  long  twisted  leaf, 
with  but  little  dust  or  broken  leaves  in  it,  and  of  a  brownish 
greenj  raljher  than  a  yellowish  or  grayish  green.  It  is  fur- 
ther stated  that  tea  has  been  used  in  China,  Japan,  and  Corea 
more  than  a  thousand  years,  the  first  foreign  export  being  to 
Holland  early  in  the  seventeenth  century,  and  to  England 
about  1660. 
-  The  veiy  finest  teas  of  Japan  are  wholly  grown  by  the 
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priests.  They  are  cultivated  under  mats,  to  secure  the  desired 
degree  of  shade,  and  bring  from  $o  to  $6  a  pound  in  Japan, 
none  of  this  quality  being  exported.   . 

In  the  article  upon  the  teas  of  China  it  is  stated  that  indi- 
go is  used  for  coloring  gunpowder  tea,  and  that  in  the  souths 
em  districts  of  China  Prussian-blue  and  gypsum  ai*e  employ- 
ed instead  oiindigo.T'Misc.  Doc.^  HotMe  JRep.y  iVb.  96, 1872, 3. 

CONGRESSIONAL  ACTION  BESPECTING  FOBESTS. 

A  very  important  bill  was  lately  introduced  into  Congress 
by  Mr.  Haldeman,  of  Pennsylvania,  and  has  now  become  a 
law.  It  pi'ovides  that  every  future  sale  of  government  land 
shall  be  with  the  condition  that  at  least  ten  per  cent,  of  the 
timbered  land  shall  be  kept  perpetually  as  woodland ;  and  if 
the  land  be  not  timbered,  then  the  patent  is  to  be  issued  on 
-the  condition  that  ten  per  cent,  of  the  quantity  is  to  be  plant'- 
ed  with  forest  trees  within  ten  years^and  kept  forever,  as 
woodland.  If  this  be  done,  an  abatement  of  fifty  per  cent,  is 
to  be  made  on  account  of  the  expense  of  thS  planting.  A  vio- 
lation of  this  agreement  is  to  be  met  by  the  forfeiture  of  the 
laud.  It  is  also  proposed  that  any  one  who  may  wish  to  ach 
quire  title  to  the  public  land,  under  the  homestead  act,  can  do 
so  by  proof  of  the  fact  that  he  has  had,  at  the  end  of  thi*ee 
years  afler  taking  possession,  at  least  one  acre  under  cultiva- 
tion with  timber  for  two  years,  and  that  this  shall  be  contin- 
ued until  one  acre  in  every  ten  is  planted  with  trees, in  clusters 
not  more  than  sixteen  feet  apart. — Himse  BiUj  Fot'tt^cork^ 
Congress^  3008. 

INFLUENCE   OF  SULPHURIC  ACID   ON  WINE. 

Dr.  De  Maitin,  discussing  the  influence  of  sulphuiric  acid 
upon  the  formation  of  wine,  assures  us  that  by  adding  a  sin- 
gle gramme  (15  grains)  of  the  acid  to  a  quantity  of  wine 
equal  to  25  gallons,  the  following  results  will  be  observed : 
First,  the  fermentation  will  be  more  rapid  and  more  quickly 
completed,  and  the  sugar  more  speedily  transformed  into  al- 
cohol. Second,  the  red  color  of  the  wine  will  be  more  lively. 
Third,  a  careful  chemical  analysis  reveals  no  more  sulphuric 
acid  in  such  wine  than  in  sJDecimens  prepared  by  the  ordinary 
methods  employed  in  the  South  of  France.  It  is  most,  prob- 
able, indeed,  that,  in  consequence  of  the  njnmei;oas  I'eactibns 
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which  take  place  between  the  mineral  substances,  organic  salt^ 
and  the  albuminoid  and  colloid,  substances  of  the  wine,  the 
small  quantity  of  acid  added  is  rendered  fixed  and  insoluble 
These  results,  in  the  opinion  of  the  writer,  confirm  the  ex- 
periments of  Professor  Chancel,  who  has  ascertained  that 
whenever  the  must  is  alkaline,  the  sugar,  instead  of  being 
transformed  into  alcohol,  is  converted  into  lactic  acid,  from 
which  wine,  of  course,  can  not  be  produced.  The  addition  of 
the  acid,  however,  counteracts  the  alkalinity  of  the  must,  and 
places  the  grape  sugar  in  the  conditions  necessary  to  produce 
alcohol.  In  some  instances,  the  precise  source  of  the  alkalin- 
ity referred  to,  although  a  serious  matter,  is  not  clearly  under- 
stood ;  but  Dr.  De  Martin  suggests  that  it  is  possibly  caused 
by  the  grapes  becoming  covered  with  m^ud  in  consequence  of 
rain,  which  is  thus  accumulated  in  sufiicient  quantity  to  give 
an  alkaline  reaction  to  the  liquid,  resulting  in  a  poor  fermen- 
tation.— 9  -B,  June  2, 1872, 506 

PBESEEVATION  OF  WINE   BY  HEAT. 

In  a  memoir  upon  the  employment  of  an  elevated  temper- 
ature for  the  improvement  and  preservation  of  wines,  Verg- 
nette-Lamotte  gives  the  following  conclusions  as  the  result 
of  his  experiments : 

1.  If  we  heat  new  wines,  rich  in  soluble  matters,  we  give 
them  the  character  of  the  wines  of  Spain  and  Portugal. 

2.  In  the  application  of  heat,  we  must  take  into  considera- 
tion the  amount  of  alcohol  contained  in  the  wine,  its  vinosity 
(proportion  of  alcohol)  permitting  us  to  lower  the  degree  of 
heat  needful  for  its  improvement  and  conservation. 

3.  The  age  of  a  wine  has  a  very  great  influence  upon  the 
character  which  it  presents  after  heating.  This  process  does 
not  succeed  with  old  wines. 

4.  It  is  equally  needful  to  take  account  of  the  time  the  wine 
has  been  in  the  wood  and  in  bottle. 

5.  Heating  gives,  in  general,  excellent  results  with  white 
wines.  In  applying  it  to  new  wines,  still  rich  in  soluble  mat- 
ters, we  pi-eserve  in  them  that  precious  quality  technically 
known  as  "  liqueur." 

6.  The  degree  of  heat  is  a  capital  point ;  that  suitable  for  su- 
perior kinds  of  Burgundy,  rich  in  alcohol,  is  1 1 2°  Fahr.   Thej-e 
texist,  in  fact,  for  each  wine,  peculiar  conditions  of  heating.  . 
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Passing  from  the  effects  of  heat  to  those  of  freezing,  Yerg- 
nette-Lamotte  considera  that  light  wines  containing  little  al- 
cohol and  little  acid,  and  very  thin  wines,  may  have  their 
value  doubled  by  freezing.  His  process  is  of  no  use  either 
for  common  wines  or  for  those  which  already  possess  all  the 
qualities  demanded  from  a  first-rate  vintage. — 3  A,  June  15, 
1872,516.  

ARTIFICIAL  HUMOUS  SUBSTANCES. 

One  great  difficulty  experienced  by  Dr.  Detmer  in  the  in- 
vestigation of  humous  bodies  was  in  their  preparation  in  a 
pure  condition  from  natural  sources ;  but,  while  studying  the 
well-known  action  of  sulphuric  acid  on  cane-sugar,  he  found 
that  by  boiling  3000  grains  of  sugar  in  9000  grains  of  water 
and  900  grains  of  concentrated  sulphuric  acid,  a  considerable 
amount  of  humous-  matter  was  formed,  which  gave  reactions 
identical  with  those  of  natural  humus ;  and  also  that,  con- 
tmry  to  the  views  of  MtLlder,  the  brown  substance  obtained 
by  boiling  sugar  only  for  a  quarter  of  an  hour  in  dilute  sul- 
phuric acid  is  identical  in  composition  with  the  black  ob- 
tained by  boiling  for  two  hours — the  deeper  color  of  the  lat- 
ter being  due  to  larger  granules,  which  may  be  converted 
into  a  brown  powder,  as.  he  had  previously  shown  was  the 
case  with  the  black  extract  of  natural  humus. — 28  (7,  March^ 
1873,185. 

CUBA9A0  GUANO. 

In  exteraal  characteristics  the  Gara9ao  is  very  similar  to 
the  Baker  Island  guano,  which  indicates  a  similar  mode  of 
formiation.  It  makes  an  easily  divided,  pulverulent  mass, 
containing  coarser,  pnlverizabie  particles,  with  fine  scattered 
fragnients  of  more  or  less  decomposed  coral:  Under  the  mi- 
croscope the  powder  exhibits  white  and  brownish  rounded 
grains,  often  transparent,  and  seldom  single,  crystals  of  phos- 
phate of  magnesia  and  ammonia.  Its  chief  ingredient  is  ba- 
sic phosphate  of  lime,  with  a  small  amount  of  carbonate  of 
lime.  Its  reaction  is'stiglttly  alkaline.  Uric  acid  can  not  be 
detected,  the  small  quantity  of  nitrogen  present  being  par- 
tially in  the  form  of  organic  matter,  and  partially  consisting 
of  a  Tery  small  amount  of  nitric  acid.  In  the  sample,  taken 
from  the  top  layers,  numerous,  remains  of  roots  of  grasses 
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were  discernible;  Chemical  analysis  of  an  air-dried  sample 
gave  the  following  proportional  composition:  Phosphoric  acid^ 
35.315;  lime,  32.764  ;  magnesia,  1.725;  sesquioxide  of  iron, 
0.590;  potash,  a  trace;  chloride  of  sodiam,  0.820;  salphuric 
acid,  1.290;  carbonic  acid,  2.31 ;  silica,  0.210;  insoluble  mat- 
ter, 0.540 ;  organic  matter,  6.9 ;  water,  on  drying  at  212°,  7.3. 
The  amount  of  nitrogen  was  0.351  per  cent.  The  amount  of 
phosphoric  acid  corresponds  to  77  per  cent,  of  phosphate  of 
lime,  so  that  it  is  as  important  an  article  as  Baker  guano  for 
the  manufacture  of  superphosphates. — 32  O,  April  12, 1873, 
199;  

DISCOVERY  AND  USE   OF  NATURAL  PHOSPHATES. 

According  to  Dr.  Meyer,  the  discovery  of  phosphorus  in 
human  urine,  in  1669,  by  the  alchemist  Brand,  did  not  reveal 
its  importance  in  the  economy  of  nature;  and  although, be* 
fore  1700,  its  existence  in  some  plants  had  also  been  demon- 
strated, no  one  seemed  to  suspect  a  connection  between 
these  facts,  nor  to  inquire  into  the  source  of  the  phosphorus 
in  either  case,  noi*  recognize  in  it  a  universal  and  indispensa- 
ble constituent  of  the  animal  and  vegetable  kingdoms.  Phbsr 
phoric  acid  was,  of  course,  discovered  at  the  same  time;  bat, 
with  the  transmutation  theory  in  vogue,  was  regarded  as  a 
mixture  of  oil  of  vitriol  and  muriatic  acid  nntil  its  specific 
properties  were  pointed  out  by  Marggrof  in  1743.  It  is  a 
fact,  indicative  of  the  difficulties  of  the  first  stages  of  discov- 
ery, that  the  recognition  (made  by  Gahn)  of  phosphoric  acid 
in  the'bones  didlnot  take  place  for  a  full  century  after,  the 
detection  of  phosphorus,  and  a  quai*ter  of  a  century  after  that 
of  phosphoric  acid,  lEilthough  bones  were  univei'sally  and  dai- 
ly in  the  hands  of  all  classes,  and  seemed  to  be  just  the  por- 
tion of  the  body  to  invite  the  investigation  of  physicians, 
who  were  also  almost  always  chemists.  It  was,  therefore^ 
a  surprise  when  Dr.  Gahn,in  1780,  found  the  same  acid  abun- 
dantly present  in  the  mineral  kingdom  in  pyromoi*phite,  and 
that  Klaproth  and  Yauqnelin  ascertained  that  apatite  was 
similar  in  composition  to  the.  earthy  portion  of  the  bones. 
The  vast  importance  of  these  siniple,  isolated  facts— of  the 
discovery  of  phosphorus  in  the  three  natural  kingdoms — was 
not  dreamed  of  by  these  inviBstigatoi^,  and:  they  in  nowise 
suspected  the  part  played  by. the  acid  (one  simitar,  to  that 
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of  carbon  and  nitrogen)  in  a  continua],  unchanging  circula- 
tion  throagh  these  kingdoms,  aB  water,  alone,  was  at  one 
time  thought  capable  of.  It  was  also  shortly  after  sought 
for  in  animal  fluids,  especially  in  the  blood;  and  as  soon  a$ 
improved  processes,  especially  of  analytical  chemistry,  ren* 
dered  it  possible,  the  general  statement  became  allowable 
that  phosphonc  acid  is  present  in  all  animal  fluids,  circulates 
through  all  the  channels  of  the  body,  and  is  absolutely  indis- 
pensable  in  building  up  the  solid  portions,  and  in  the  perform- 
ance of  the  functions  of  the  most  important  fluids,  although 
it  was,  in  many  cases,  detected  with  difficulty  in  all  the  sol- 
ids and  fluids  of  animals,  on  account  of  its  very  small  per- 
centage. The  origin  of  this  phosphorus  in  the  animal  must 
be  sought  for  in  the  vegetable  kingdom,  and  it  may  be  as- 
sumed^ that  one  per  cent,  of  phosphoric  acid  is  present  in 
grain,  one  third. per  cent,  in  straw,  one  half  per  cent,  in  air- 
dried  hay,  one  fiflteeiith  per  cent,  in  potatoes,  aiid  one  twelfth 
per  cent,  in  undried  fodder.  However,  although  it  was  rec- 
ognized as  indispensable  to  vegetable  nutriment,  agricultur- 
ists had  no  thought  of  supplying  it  or  any  other  ingredient 
to  the  soil,  artificially,  until  the  well-known  chemist,  Klap- 
rotb,  in  1799,.  in  his  investigation  of  leucite,  was  led  by  the 
unusual  loss  in  his  analyses  to  the  discovery  of  potash  in  that 
mineral.  He  saw  in  this  discoveiy  the  possibility  of  an  en- 
tire revolution  in  the  system  of  natural  history ;  and  from 
this  point  vegetable  chemistry  took  a  new  departure,  by  ear- 
nestly inquiring  into  the  origin  of  the  constituents  of  the 
ashes,  instead  of  remaining  satisfied  with  the  simple  assump- 
tion that  they  were  produced  by  the  plant.  Hence  the  in- 
valuable practical  results  of  the  search  after  the  source  of 
phosphoric  acid,' and  the  final  conclusion  that  such  plants  as 
grow*  on  soils  apparently  free  from  phosphorus,  and  which 
yet  accumulate  phosphoric  acid  in  the  seed,  are  able  to  de- 
tect this  substJEince,  so  essential  to  their  life,  more  readily 
than  chemical  reagents  can.  The  idea  of  maintaining  and 
assisting  the  proper  life  of  a  plant  by  furnishing  the  neces- 
sary elements  was  first  broached  by  Liebig,  who  showed  that 
plants  must  obtain  materials  for  their  growth  from  the  soil; 
instead  of  from  the  air  and-  water  alone,  as  previously  sup- 
posed*  Waters  wiBi'e  examined  as  to  the  substances  which 
they  brough t  from  the  eiarth  in  solution,  soils  were  analyzed. 
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etc.  Apatite  was  recognized  as  the  original' soiitce  of  tbe 
phosphoric  acid  circulating  through  the  animal,  vegetable, 
and  mineral  kingdoms.  Fei'tilizing  with  bones  was  first  ap- 
preciated in  England.  Hunter,  in  1774,  recommended  it^and 
expeinments  were  made  with  bone*dttst ;  and  in  Sheffield  the 
waste  from  the  manufactui'o  of  knife-bandies,  etc.,  was  used 
in  this  way.  While  experiments  were  niade  in  Germany  in 
a  few  localities,  and  recommended  by  the  government,  bones 
were  largely  exported  to  England ;  and  it  was  shown  that,  in 
1822  alone,  over  33,000  tons  had  been  sent  from  the  recent 
battle-fields  to  London.  Although  it  was  noticed  that  En- 
glish farmers  who  employed  bone-dust  became  prosperous, 
and  that  soils  not  worth  cultivating  before  thereby  grew 
fruitful,  fertilizing  by  tneans  of  guano  was  the  first  method 
adopted  by  the  Germans,  and  through  it  they  learaed.to  ap- 
preciate their  domestic  resources  in  bones.  For  centuries 
the  manuring  of  vines  and  olive-trees  with  bones  in  Southern 
France  was  regarded  as  a  peculiarity;  foi^tens  of  yeara  crops 
of  grain,  etc.,  had  been  doubled  in  England  by  application 
of  bone  manure  j  but  the  German  exporters  of  bones  remained 
blind — believed  nothing,  and  learned  nothing.  A:  similar  state 
of  affairs  existed  in  Holland,  Scandinavia,  and  Russia,  until 
the  movement  of  1848.  In  1815  Hull  impoited  80OO  tons, 
and  the  amount  increased  by  more  than  8000  tons  each  de- 
cade. With  a  domestic  supply  of  bones  worth  $2,500,000, 
England  imported  to  the  value  of  $1,250^00;  The  introduc- 
tion of  guano  checked  for  a  while >tbe  bone-mills  in  Germany; 
but  they  soon  came  into  use  again,  espeoiaily  id  Oberlausitz^ 
characterized  by  it&  rational ;  system  -of  agriculture.  The 
erection  pf  sugar  manufactories,^  with  their  demand  for  bone^ 
black,  put  an  end  to  the  trade  with  England,  and  taught  the 
apprec^atipn  i)f  bone-meal  as  a  manure,  so  that,  by  the  .mid- 
dle of  185:0,  tbQ  export  had  dwindled  to  800  tons.  With 
morjB  general  use,  the  inci^eased.  effect  of  a  higher  degree  of 
pulverization  was  learned,  six:teen  to  twenty  bundred  weight 
being  used  at  first  to  the  acre^  th6n  eight  to  twelve,  and^  aft* 
er  it  was  possible  to  <3onv€irt  them  into  an  impalpable?  pow- 
der, four  to  five  hundred  weight  sufficed  :  The  efiecfr  was  at 
first  attributed  to  tbe  portiou-  (>f  the  bones  not  only  least 
active,  but  to  some  degree  pi'eventive  of  &EtiLt2ihg  effect — 
namely,  the  fat;  fresh  bones  oonsisting  of  10  per  cent  of  fill, 
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80  per  cent,  of  caitilage,  and.60  per  cent,  of  earthy  salts,  the  lat- 
ter containing,  for  the  most  part,  the  phosphate  of  lime,  with 
some  carbonate  and  common  salt.  It  was  only  after  some 
time,  and  by  direct  experiments  with  bones  freed  from  fat, 
that  it  became  an  accepted  fact  that  the  fat  played  no  fertil- 
izing part,  but  rather  the  opposite,  and  experiments  were  in- 
stituted in  the  direction  of  more  complete  pulverization. 
First,  bone-ashes  were  prepared;  then,  in  1850,  the  bones 
were  steamed  and  then  powdered;  and  afterward  fermented 
bone-flour  was  produced. — ^32  C^  April  26, 1873,  215. 

FAILURE    OF   THE   SYSTEM   OF   SEWAGE   IRRIGATION. 

M.  Lefeldt  wa»  commissioned,  by  the  Minister  of  Agricult- 
ure of  Prussia,  to  visit  England  for  the  purpose  of  determin- 
ing the  value  of  the  different  systems  of  utilizing  sewage ; 
and  be  has  lately  published  a  report  on  the  subject,  which  is 
not  encouraging  in  xegaixi  to  the  employment  of  these  sub- 
stances, as  manure.  His  principal  inquiries  were  with  ref- 
erence to  the  method  of  sewage  irrigation.  He  shows  that 
this,  instead  of  being  a  matter  of  profit,  is  actually  the  cause 
of  considerable  loss;  and  he  quotes  the  statements  of  experts 
4;o  the  effect  that  not  a  single  sewage  farm  in  England  is 
worked  to  advantage,  notwithstanding  all  calculations  as  to 
apparent  gain;  and  maintains  that  it  id  utterly  irrational  to 
expect  any  thing  but  loss,  even  though  the  sewage  itself 
may  possess  considerable  manurial  value. 

In  :examining  into  the  Edinburgh  irrigation  meadows,  M. 
Z^feldt  ascertained  that,  if  the  sewage  water  is  allowed  to 
flow  upon  the  land  until  two  days  before  mowing,  the  growth 
is  found  to  be  most  luxuriant,  with  the  single  drawback  that 
cattle  refuse-  to  eat  the  grass.  The  capillary  tubes  foi*  some 
inches  above  the  roots  are  found  to  be  fllled  with  unassim- 
jiated  foecal  matter.  It  was  also  ascertained  that  at  a  con- 
siderable distance  from  sewage  farms,  when  the  wind  was  in 
the  proper  direction-,  the  emanations  were  extremely  offen- 
sive, requiring  a*  long  experience  to  become  accustomed  to 
them«  In  certain  localities,  where  the  sewage  is  disinfected 
with  carbolic  acid  previous  to  imgation,  there  was  less  com- 
pls^int  of  offensive  effluvia,  and  this  is  consequently  suggested 
as  a  suitable  preliminary  treatment.  According  to  the  cal- 
•Ottlations  of  M.  Liefeldt,  an  acre  of  land  shpuld  not  receive  the 
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secretions  of  more  than  from  twenty  to  twenty-five  persons. 
On  this  scale,  London  would  require  a  farm  of  150,000  acres 
to  utilize  its  refuse. 

The  difficulty  of  irrigation  with  sewage  lies  in  the  fact 
that  the  purification  and  economical  application  generally 
go  together.  Purification  alone  is  quite  practicable,  although 
at  great  expense ;  and  economical  utilization  alone  can  occa- 
sionally be  secured ;  but  the  attempt  to  combine  both  in  a 
general  way,  and  at  the  same  time  effect  a  result  free  from 
sanitary  objections,  and  one  that  shall  pay  expenses  also,  is, 
in  his  opinion,  entirely  impossible. — 1  A^May  16,1873,240. 

ACTION   OF   MANUBES   ON  THE   GROWTH   OF  PLANTS. 

Messrs.  Mastera  &  Gilbert  have  been  investigating  the  ac- 
tion of  manures  in  favoring  the  growth  of  certain  species  of 
plants ;  and  for  this  object  twelve  different  series  of  meadow 
plants  were  grown  separately,  in  wooden  boxes,  both  without 
manure  and  with  five  different  manures,  such  as  manures 
furnishing  phosphates,  potash,  etc.,  ammonium  salts,  sodium 
nitrate,  ashes  and  ammonia,  and  ashes  with  sodium  nitrate. 
The  soil  employed  was  thought  to  have  been  too  rich,  and 
the  results  of  the  observations  of  the  two  seasons  were  some- 
what contradictory.  Of  the  three  clovers,  Trifolium  prdtcnse 
and  reipens  were  in  the  first  seasons  much  benefited  by  the 
manure,  while  Xo^t/^  comiculatua  seemed  actually  injured. 
In  the  second  season  the  ash  alone  had  little  effect  on  the 
clovers ;  but  in  both  seasons  nitrogenous  manures,  with  oth- 
ers, produced  the  largest  crops.  With  six  kinds  of  grasses 
the  ash  manure  alone  had  little  effect ;  and  in  almost  every 
case  the  best  growth  was  from  a  mixture  of  ashes  with  nitro- 
gen. Observations  on  the  development  of  roots  induced  the 
opinion  that  those  plants  which  dispossess  othei*s  under  liberal 
manuring  are  those  whose  habit  of  growth  gives  them  the 
widest  hold  on  the  soil. — 21  A^  May,  1813, 522. 

NITROGEN  IN  FERTILIZERS. 

Professor  Hellriegel  made  a  series  of  experiments  to  ascer- 
tain whether  fertilizers  should,  necessarily,  only  restore  to 
the  soil  the  mineral  ingredients  removed  with  the  crops,  as 
Liebig  contended,  the  atmosphere  being  relied  upon  for  the 
nitrogen ;  or  whether,  as  Stockhardt  considered  experiment- 
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ally  established,  vegetation  did  not  reach  a  fuller  develop- 
ment by  reason  of  the  positive  addition  of  nitrogen  to  the 
soil.  Eight  vessels  were  exhibited  which  had  been  tilled  with 
fine,  sand,  previously  thoroughly  heated,  and  two  planted  re- 
spectively with  pease,  barley,  buckwheat,  and  rape-seed ;  and 
to  one  of  each  of  these  different  kinds  nitrogen  had  been 
added.  The  plants  in  the  latter  appeared  well  developed, 
while  those  in  the  othei*s  were  stunted.  He  concluded  that 
nitrogen  is  essential  to  growth,  that  of  the  atmosphere  not 
sufficing  for  thrifty  growth,  the  first  leaves  being  developed 
from  the  nitrogen  of  the  seed  and  soil.  Also,  that  the  richer 
the  soil  in  nitrogen,  the  more  luxuriant  the  growth,  and  the 
greater  the  amount  of  nitrogen  taken  from  the  atmosphere ; 
and  that,  consequently,  nitrogen  in  fertilizers  is  not  only  bene- 
ficial, but  necessary.  Further  incomplete  experiments  upon 
the  effect  of  moisture,  warmth,  and  light  indicated  unmis- 
takably that  water  is  not  only  a  carrier  of  nutriment,  but  is 
itself  nutriment,  and  that  plants  rely  mainly  on  the  soil  for 
water;  that  there  is  a  surprising  difference  in  growth,  other 
conditions  being  identical,  when  an  ajnple  supply  of  water 
above  the  natural  quantity  is  given  to  the  soil. — 8  (7,  April 
3,1873,110.  t        _^ 

BREEDING   RABBITS   FOR  i'OOD. 

Hochstetter,  of  Tubingen,  regards  the  rabbit  as  the  equiv- 
alent among  the  poorer  classes  to  cattle  among  the  wealthier, 
and  earnestly  advocates  its  cultivation.  He  gives  detailed 
estimates  of  expenses,  and  of  the  receipts,  from  meat  and 
skins,  which  make  it  appear  that  a  single  doe  rabbit  will  af- 
ford a  clear  yearly  profit  of  from  $8  to  $10,  and  states  that 
he  expects  with  three  doe  rabbits  to  have  rabbit  roast  twice 
per  week,  at  a  saving  of  about  $24  per  year  for  meat.— 8  C, 

4/?n7  3, 1873,107. 

'  '       ■  ■ 

ASH-COLORED   BREED   OF  TUI^EYS. 

In  the  recent  report  of.  the  Paris  Societe  d'Acclimatation 
it  is  stated  that  M.  S^nequier,  of  Toulon,  has  cultivated  a 
race  of  ash-colored  turkeys,  a  little  less  in  size  than  the  aver- 
age, but  remarkable  for  their  extraordinary  fecundity.  The 
female  lays  throughout  the  entire  year,  with  a  slight  interval 
of  repose.     She  covers  her  eggs  with  great  assiduity,  and  is 
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particularly  recommended  by  M.Sebequier  for  hatching  out 
the  eggs  of  exotic  birds.  He  received  the  parents  of  the 
stock  from  one  of  his  friends,  who  was  ignorant  whence  they 
were  originally  derived;  It  may  have  been  developed  in 
that  locality  under  theinftuence  of  long-continued  topograph- 
ical conditions.  Specimens  of  these  were  to  be  brought  for- 
ward at  the  exhibitions  of  the  society  in  1873. — 10  By  Decern- 
fter  1872,878. 

PBOPEB  TEMPEBATUBB    OF  SILK-WOBM   HOUSES. 

According  to  Dr.  Collet,  a  heat  of  86°  Fahr.  is  absolutely 
necessary  for  the  establishment's  in  which  the  silk-worms  are 
being  I'eared;  and  to  obtain  this  he  proposes  to  introduce 
stove  hieat  in  these  magnaneries,  so  as  to  have  the  tempera- 
ture of  86°  Fahr.  up  to  the  first  moult,  and  96^  between  this 
moult  and  the  fifth.  The  advantages  of  this  system  of  heat- 
ing to  a  high  temperature  are  that  the  reanng  is  accomplished 
in  twenty  days  instead  of  forty,  involving,  ifi  such  accelera- 
tion, a  much  greater  immunity  from  disease  among  the  worms, 
and,  as  the  windows  gan  be  kept  closed,  they  ai^  protected 
against  sadden  variations  of  temperature.  The  leaves  fed  to 
the  silk-worms,  too,  are  entirely  eaten  up,  nothing  being  left 
but  the  nerves  and  the  peduncles,  instead  of  their  being  a 
considerable  amount  of  waste,  as  under  other  circumstances. 
—3  J?,  Jfay  8,1873,60.     - 

EXTEBMINATION   OP   FIELD-MICE, 

The  question  of  the  best  method  of  exteiminating  field- 
mice  is  one  that  occupies  the  attention  of  the  German  agri- 
culturists to  a  much  greater  extent  than  in  our  cottntry, 
where  it  is  only  exceptionally  that  the  numbers  of  these 
pests  become  so  great  as  to  cause  very  seiious  mischief. 
Their  ravages  in  America  appear,  in  a  considerable  degree, 
to  be  confined  to  the  destruction  of  young  trees  in  nurseries 
during  the  winter  season ;  but  in  Germany  the  loss  of  crops, 
annually,  is  said  to  i*epfesent  a  very  considera^ble  percentage. 
So  grave,  indeed,  is  the  importance  bf  the  question,  that  it  in- 
vokes, from  time  to  time,  the  direct  action  of  the  government 
of  the  several  states,  which  pay  out  large  suins  every  year, 
although  the  price  per  capita  for  the  destruction  of  the  mice 
is  fixed  at  a  very  low  r^ite.     They  also  give  rewards  for  the 
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best  kind  of  traps  and  best  modes  of  setting  them,  as  well  as 
of  poisoqing  where  traps  are  insufficient.  Among  the  poison- 
ous preparations  authorized  by  the  government  of  Wtirtem- 
berg  is  grain  soaked  in  an  alcoholic  solution  of  strychnine. 
But  this  is  said  not  to  penetrate  deep  enough  to  answer  its 
purpose,  the  rains  washing  it  off  and  rendeiing  it  innocuous, 
the  strychnine  being  left  as  a  powdered  coating  on  the  evapo* 
ration  of  the  alcohol.  This  preparation  has,  therefore,  been 
replaced  to  advantage  by  a  solution  of  the  arsenite  of  soda, 
or  potash,  colored  red  by  fuchsin,  so  as  .to  make  it  more  dis- 
tinguishable. This  has  proved  to  answer  tolerably  well; 
but  a  still  more  approved  preparation  consists  in  a  mixture 
of  one  part  of  arsenic,  two  parts  of  meal,  and  two  parts  of 
brown  sirup  or  sugar,  made  up  into  little  balls  or  pills.  This 
answers  an  excellent  purpose  for  exterminating  mice  around 
the  bouse ;  but  if  used  in  the  field  it  becomes  necessary  to 
take  some  precaution,  to  prevent  its  being  devoured  by  birds 
and  domestio  animals.  To  avoid  this  difficulty  it  is  placed 
within  the  mouse-holes  or  run-ways,  which  are  then  closed  by 
stamping  upon  them.  By  the  systematic  application  of  this 
remedy,  it  is  said  that  fields  completely  overrun  have  been 
fre^d  from  mice  in  the  course  of  a  few  weeks. — 1  (7, 1873,  x., 
159.  ^ 

DERMESTES   DESTBUCTIVE   TO   SILK-WORM   EGGS. 

Amon^c  the  various  destructive  insects  which  interfere  with 
the  naturalist  by  destroying  his  specimens,  one  of  the  most 
formidable,  on  account  of  the  extent  and  rapidity  of  its  rav- 
ages, is  the  well-known  Dermestes  lardarius^  or  ham  beetle* 
This  devotes  itself  especially  to  the  dried  muscle,  as  also  to 
the  skins  of  animals  prepared  without  an  abundant  applica- 
tion of  arsenic.  Quite  lately  it  has  made  its  appearance  as 
among  the  greatest  pests  of  the  silk  culturist,  in  consequence 
of  its  hjxbit  of  laying  its  eggs  along  with  those  of  the  female 
silk-moth ;  and  the  former,  hatching  out  rapidly,  destroy  the 
eggs  of  the  latter  before  they  can  be  removed  for  further 
cultivation.  It  is  highly  probable  that  this. habit,  so  incon- 
venient in  the  present  case,  when  exercised  upon  the  ordinary 
species  of  butterflies  and  moths,  may  serve  an  excellent  pur- 
pose in  preventing  their,  undue  multiplication ;  but  it  has  be- 
^me  quite  necessary  to  adopt  some  method  to  prevent  this 
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injury  to  the  eggs  of  the  silk-worm.  The  remedy  consists 
in  first  thoroughly  washing  the  wood-work  of  the  chamber 
where  the  eggs  are  laid  with  a  solution  of  carbolic  acid,  or 
by  fumigating  it  with  sulphide  of  carbon,  another  powei*ful 
insecticide,  closing  the  windows,  and  then  placing  a  screen 
of  fine  wire  gauze  outside  the  window  so  as  to  prevent  the 
entrance  of  the  dermestes. — 10  J?,  December^  1872, 926. 

EXHAUSTION    OF   GBAIN  AND   HAY   BY  RAIN. 

According  to  Ktlhne,  frequent  wetting  of  hay,  etc.,  should 
be  avoided  as  much  as  possible,  since  in  time  it  may  thereby 
be  rendered  almost  worthless  as  fodder.  Two  and  a  half 
pounds  of  unthreshed  oats  were  sprinkled  with  an  equal 
weight  of  water,  which  was  allowed  simply  to  slowly  filter 
through  into  a  vessel  beneath,  after  which  the  oats  were 
dried  at  a  gentle  heat.  The  filtration  occupied  one  hour, 
and  seven  and  a  half  ounces  of  a  brown  liquid  were  found  in 
the  vessel.  The  oats  lost  one  fortieth  of  their  weight,  partly 
by  extraction  in  the  liquid,  and  partly  by  drying.  Similar 
experiments  with  dry  red  clovej*  and  meadow-grass  hay  gave 
a  loss  of  one  tenth  its  weight  by  the  former,  and  of  one  eighth 
for  the  latter,  the  filtration,  however,  occupying  one  hour  and 
a  half.— 9  (7,  April,  1873, 56. 


ALLEGED   NEW   POTATO   DISEASE. 

A  new  potato  disease  is  described  as  having  made  its  ap- 
pearance near  Jena,  diiFering  from  the  one  commonly  known 
in  directly  attacking  the  tubers,  and  not  the  leaves.  The 
tuber  becomes  covered  by  a  purplish  felt,  which  is  the  myce- 
lium of  a  fungus.  The  skin  of  the  potato  is  sometimes  ap- 
parently not  penetrated  by  the  mycelium,  the  contrary  being 
the  fact  in  other  cases.  In  the  latter  event,  the  tuber  becomes 
completely  destroyed  by  a  cancerous  disease.  The  fungus 
belongs  to  the  genus  Sckroticum,  and,  according  to  Professor 
HoUiss,  the  remedy  will  probably  be  the  same  as  in  the  or- 
dinary potato  disease — namely,  the  selecting  of  early  kinds, 
using  only  mineral  and  no  animal  nor  vegetable  manures,  and 
with  a  careful  selection  of  the  best  adapted  soil.  The  Rev. 
M.  J.  Berkely,  the  eminent  fungologist,  however,  has  lately 
announced  that  this  is  the  well-known  "  Copper  Web,"  which 
some  years  is  very  destructive  to  asparagus,  mint,  and  other 
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crops,  and  has  been  known,  to  some  extent,  to  attack  the  po- 
tato. It  is  figured  in  Tulasne's  "  Fungi  Hypogsei,"  under  the 
name  of  Rhrzoctonia. — 13  A,  April  1, 1873, 135. 

HASTENING  THE   BIPENING   OP   FBUIT. 

Acting  upon  the  principle  that  renewal  of  the  earth  im- 
mediately surrounding  the  roots  increases  their  activity,  and 
accelerates  the  maturing  of  all  parts  of  the  plant,  including 
the  fruit,  Mr.  Stall  removed  the  earth  about  an  early  pear-tree, 
eight  weeks  before  the  normal  period  of  ripening,  for  a  space 
thirteen  to  fifteen  feet  in  diisimeter,  and  to  such  an  extent  as  to 
leave  a  depth  of  earth  over  the  roots  of  only  about  2  to  2.4 
inches,  which  could  be  thoroughly  warmed  by  the  sun.  He 
was  surprised  not  only  by  the  ripening  of  the  fruit  in  the 
middle  of  July,  but  also  by  its  superior  juiciness  and  flavor. 
In  another  experiment,  the  removal  of  the  earth  from  the 
north  side  of  a  tree,  alone,  caused  the  fruit  on  that  side  to 
ripen  several  days  earlier  than  that  on  the  south  side.  Fre- 
quent watering  was  of  course  necessary  in  the  above  experi- 
ments.—14  (7,  CCVII,  344.    • 


VALUE    OP   UNWASHED  WOOL. 

Since  the  introduction  of  wool-washing  establishments  has 
rendered  it  possible  not  only  to  have  wool  washed,  but  also 
to  sell  unwashed  wool,  and  thus  avoid .  the  trouble,  as  well 
as  the  danger  to  the  health  of  the  animal,  of  the  washing  pre- 
vious to  shearing,  it  has  become  of  importance,  in  fixing  the 
price  of  unwashed  wool,  to  ascertain  with  exactness  the  act- 
ual loss  by  the  washing  previous  to  the  shearing.  H.  Goe- 
deck  carefully  selected  average  animals  from  his  flock  of  Ne- 
gretti  and  Rambouillet  half-bloods  crossed,  and  subjected 
small  portions  of  wool,  clipped  about  the  middle  of  April,  to 
the  usual  process  for  washing  sheep,  with  the  following  result ; 

Loss  by     Pure  air-dried 
,  washing.  Wool. 

Per  cent.         Per  cent 

1.  Ewe  (Negretti  breed  predominant)..  62.3  37.7 

2.  Ewe 62.9  47.1 

3.  Yeai'ling  ram 69.7  40.3 

4.  Yearling  ewe 65.3  44.7 

5.  Ewelamb 61.0  39.0 

These  numbers,  he  remarks,  will  undoubtedly  be  affected  by 
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breed,  fodder,  pasturage,  etc, ;  but  he  suggests  tbat  the  pub- 
lication of  the  results  of  siinilar  experiments  by  others,  ac- 
companied by  description  of  their  flocks,  will  in  time  afford 
a  basis  for  the  estimation  of  their  sheep. — 28  (7,  Jfarc/i,  1873, 
180.  • 

TIME  TO   CUT   CLOVER  FOR  HAY. 

Opinions  of  agriculturists  being  at  variance  as  to  the  proper 
time  to  cut  clover  for  hay.  Professors. Heiden  and  Voigt  in- 
stituted a  series  of  experiments  to  determine  this  point. 
Equal  portions  of  a  field  were  cut  on  the  9th,  17th,  and  24th 
of  July,  at  the  periods  respectively  of  budding,  early  blossom, 
and  full  bloom.  The  grass  and  resulting  hay  were  carefully 
weighed,  and  analyses  made.  Their  conclusions  were  that 
clover  has  less  value  as  provender  when  cut  late,  on  account 
of  the  diminution  of  the  amount  of  nutritious  nitreg»nous  mat- 
ter, and  the  increase  of  cellulose  or  woody  substance ;  and 
that  an  actual  increase  of  nutriment  in  the  crop  from  early 
blossom  to  full  bloom  does  not  take  place.  They  conclude, 
therefore,  that  it  is  best  to  cut  clover  in  early  blossom. 
Furthermore,  by  reason  of  the  woodiness  of  old  clover,  the 
nutriment  it  contains  can  not  be  as  readily  extracted  by  the 
animal,  so  that  it  is  not  practically  as  valuable'  ais  its  analysis 
would  indicate. — 28  C,  Mafch^  1873, 151. 


APPARATUS   FOR  DRYING   GRAI^, 

M.  Coignet  has  recently  devised  an  apparatus  for  the  pur*- 
pose  of  drying  grain  and  other  substances  at  a  cheap  I'ate, 
and  without  destroying  the  germinating  power  of  the  seeds 
at  the  same  time.  For  this  purpose  the  articles  to  be  dried 
are  placed  upon  perforated  stages  ^nd  traveraed  by  a  current 
of  air  from  above,  downward,  heatied  to  the.  proper  tempera* 
ture,  from  104°  to  122°  Fahr.,  which  he  finds  best  to.answer 
his  purposes.  A  still  higher  temperature  (namely,  from  300° 
to  310°),  applied  in  the  same  apparatus,  enables  him  to  dry 
certain  animal  matters,  intended  as  manures,  without  causing 
the  loss  of  their  nitrogenous  material ;  but,  as  such  a  temper- 
ature of  dry  air  would  be  apt  to  cause  combustion,  he  re- 
places this  by  superheated  steam.  In  this  way  he  has  suc- 
ceeded in  preparing  twenty  cubic  meters  of  manure  per  day; 
and  he  is  of  the  opinion  that  in  this  way  we  can  best  malke 
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u^e  of  a&imals  whioby  in  foreign  countries,  as  Buenos  Ayres, 
Austi*al}a,  etc.,  are  killed  for  their  hi^es  and  tallow,  and  the 
decomposition  of  which  in  great  quantities  is  so  liable  to  pro- 
duce pestilence. — 3  By  April  24, 1873,  718, 

USES    OP  SUINT. 

The  suint  of  sheep's  wool,  or  the  matter,  which  accumu- 
lates thei^ein  as  the  result  of  pexspiration  and  other  excre- 
tionsy'  is  now  carefully  collected  in  various  parts  of  Europe, 
and  made  a  source  of  revenue ;  so  much  so,  indeed,  that  par- 
ties are  always  found  willing  to  take  the  crude  wool  and  re- 
turn it  thoroughly  cleaned  to  the  owner,  finding  a  profit  in 
the. soluble  matter  obtained  by  washing.  This  has  been  dis- 
posed of  in  various  ways ;  but  quite  recently  it  has  been 
found  to  be  excellently  adapted  to  the  economical  manufact- 
ure of  yellow  prussiate  of  potash ;  as,  after  heating,  it  is 
found  to  consist  of  an  intimate  mixture  of  potash  and  nitrog- 
enous carbon, — 1  Ay  April  10, 1873, 183.       .      . 

SFFSCT  OF  HANUBE  ON  WEEDS* 

The  application. of  manures  suited  to  particular  kinds  of 
cultivated  plants  appears  to  have  an  excellent  effect  in  check- 
ing the  growth  of  weeds,  which  would  otherwise  prove  inju- 
rious. In  regard  to  clover,  it  was  found  that  when  the  land 
was  wholly  nnmanured  the  weeds  formed  £fty-seveii  per  cent, 
of  the.  entire  yield;  but  that  the  application  of  gypsum  re- 
duced.  the  proportion  of  weeds  to  two  per  cent.  Nitroge- 
nous manures  had  very  slight  effect,  and  phosphoric  manures 
but  little  more.  We  must  not  from  this,  however,  consider 
gypanm  as  an  antidote  to  weeds  in  general,  since  it  is.  a  spe- 
cific manure  for  clover,  and  gives  it  a  power  to  struggle  suc- 
cessfully with  the  weeds,  and  crowd  them  out. — Z  Ay  April 
26,18.73,465.  .  

new;  phosphate  feeiilizeb. 

It  is  announced  by  Dr.  Bi*eitenlohner  that  in  Kladno,  in 
Bohemia,  phosphorus,  so  injurious  in  rendering  iron  coldshort, 
is  removed,  and  at  the  same  time  converted  into  a  valuable 
fertilizer,  according  to  Jacoby^s  method,  by  treating  the 
roasted,  pulverized  ore,  in  water  tanks,  with  sulphurous  acid 
gas,  obtained  by  igniting  sulphuret  of  iron.    Phosphate  of 

8  2       ' 


418     ANNUAL  RECORD  OF  SCIENCE  AND  INDUSTRY. 

alumina  is  thus  almost  completely  extracted,  and  is  then  pre- 
cipitated (by  expelling  the  sulphurous  acid  by  heat)  as  a  fine, 
white,  bulky  powder,  containing  traces  of  iron  and  manga- 
^nese,  a  considerable  amount  of  gypsum,  and  30  to  40  per  cent; 
of  combined  phosphoric  acid.  The  acid  supernatant  liquid  is 
next  neutralized  with  lime  or  marl,  when  gypsum,  also  a  fer- 
tilizer, is  thrown  down  with  a  portion  of  the  previously  un- 
precipitated  phosphate.  If  the  large  amount  of  mechanically 
combined  water  can  be  got  rid  of,  this  new  source  of  phos- 
phoric acid  is  worthy  the  attention  of  agriculturists,  since 
about  2500  tons  of  the  crude  material  are  annually  produced. 
Liebig  was  especially  interested  in  it,  and  suggested  the  im- 
portance of  combining  the  phosphoric  acid  with  a  base  also 
assimilable  by  plants — perhaps  with  potash,  by  aid  of  a  sili- 
cate of  potash.  Conversion,  by  fluxing  into  a  superphoisphate, 
as  suggested  by  Jacoby,  did  not  prove  practical,  on  account 
of  the  hygroscopic  character  of  the  product ;  but  by  saturat- 
ing sawdust  with  it,  a  superphosphate  with  18  per  cent,  solu- 
ble phosphate  is  obtained,  which  is  too  moist  for  transporta- 
tion. Peat  is  suggested  by  Breitenlohner  as  a  valuable  sub- 
stitute for  sawdust. — 28  C^May,  1873,  268. 

TENTH    ANNUAL    BEPOST  OP  THE    MASSACHtlSETTS    AGBICULT- 

UBAL  COLLEGE. 

The  tenth  annual  report  of  the  Massachusetts  Agricultur- 
al College,  presented  in  January  of  the  present  year,  has  just 
been  published,  and  contains  a  consideral)le  amount  of  mat- 
ter of  interest  to  agriculturists.  Not  the  least  important  is 
the  report  on  Commercial  Fertilizers  by  Professor  Goessman, 
in  which  he  takes  into  consideration  the  subject  of  fertiliza- 
tion generally,  in  reference  to  the  commercial  fertilizers  usu- 
ally employed,  and  gives  a  sketch  of  the  kinds  recently,  intro- 
duced. He  also  presents  the  result  of  an  analysis'of  a  num- 
ber of  the  fertilizers  in  use  among  the  farmers  of  Massachu- 
setts. In  reference  to  stable  manure,  which  is  now  the  main 
fertilizer  in  ordinary  farming  operations,  he  states  that  its 
value  depends  more  upon  its  influence  upon  the  physical  con- 
dition of  the  soil  than  in  adding  important  constituents ;  and 
by  a  tabular  statement  of  the  ingredients  he  shows  that,  al- 
though the  most  complex  of  fertilizers,  it  can  claim  to  possess 
this  function  only  exceptionally,  and  that  the  permanent  im- 
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provement  of  the  soil  depends  almost  entirely  upon  the  intro- 
daction  of  other  manures,  whatever  these  may  be ;  whether 
guanos,  phosphates,  or  other  substances.  According  to  Pro- 
lessor  Goessman,  the  use  of  any  one  mineral  fertilizer  is  ex- 
tremely inexpedient ;  sometimes  because  its  percentage  in 
such  quantity  may  be  highly  injurious,  and  under  any  circum- 
stances it  involves  an  unnecessary  waste  of  capital.  A  vari- 
ety, therefore,  should  be  sought  for,  in  which  some  one  ingre- 
dient or  another  may  find  its  special  application  to  any  crop 
which  may  be  cultivated. 

The  great  number  of  artificial  fertilizers  now  in  market  has 
induced  the  Professor  to  make  a  critical  examination  of  the 
different  kinds  offered  for  competition ;  and  as  the  farmer  does 
not  expect  to  pay  for  any  thing  but  phosphoric  acid,  nitrogen, 
and  potassa,  the  valuation  of  the  several  articles  has  been 
based  upon  the  proportion  which  they  possess  of  these  ingre- 
dients. A  standard  of  prices  has  been  lately  recognized  by 
dealers  in  Massachusetts,  which  allows  16.25  cents  for  each 
pound  of  soluble  phosphoric  acid,  6  cents  for  every  pound  of 
insoluble  phosphoric  acid,  30  cents  for  nitrogen,  and  8  cents 
for  potassa.  Thus,  while  one  fertilizer  is  valued  by  him  at 
$54  91  per  ton,  another  making  equal  claim  to  consideration 
is  worth  only  $32  28 ;  the  Guanape  guano  is  worth  $91  61  per 
ton.  As  a  general  conclusion,  he  finds  that  the  Guanape  gua- 
no, although  inferior  to  the  average  Peruvian  guano,  is,  at  its 
priesent  price,  the  cheapest  ammoniated  phosphate  in  the  mar- 
ket. • 

DEGBBASB   OF  THE   SILK-WOBM   DISEASE. 

M.  Gu^rin  M6n^ville,  in  referring  to  the  various  forms  of 
silk-worm  disease,  congratulates  the  people  of  France  that, 
while  the  intensity  of  the  epidemic  has  become  enfeebled  in 
certain  sections,  it  is  about  disappearing  entirely  in  many 
localities  in  the  Var^  and  the  high  and  low  Alps  of  France ; 
as  also  in  the  Pyrenees  of  Spain,  Tuscany,  etc.  In  these  lo- 
calities, for  several  years  past,  it  has  not  been  necessary  to 
make  use  of  the  green  cocoons  of  the  Japanese  worms,  the 
gatherings  being  of  the  beautiful  native  yellow  cocoons  of 
much  superior  value.  Nearly  all  the  methods  of  rearing  are 
in  vogue,  as  in  times  anterior  to  the  attack  of  the  epidemic, 
and  the  failures  are,  simils^rly,  in  about  the  former  proportions, 
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arisiDg  from  the  same  causes,  such  as  want  of  intelligent  care, 
badly  located  establishments,  etc.  Nearly  all  careful  and  well- 
iustrncted  managers  who  use  the  improved  methods  of  selec- 
tion succeed  in  their  work.  For  these  reasons,  M.  Men6ville 
is  satisfied  that  the  silk-worm  epidemic  will  decrease.more  and 
more  each  year,  and  that  very  sopri  we  may  hope  to  see  the 
silk -producing  interest  in  its  normal  condition ;  and  even 
though  eggs  may  not  be  exported  to  China  and  Japan,  it  will, 
at  least,  be  unnecessary  to  import  any  more  from  those  coun- 
tries.—6  B^  June  SO,  1873, 1612. 

PRIZE   FOR  AX  ESSAY   ON  THE  POTATO  DISEASE. 

The  Boyal  Agricultural  Society  of  London  has  lately  offer- 
ed a  prize  of  £100.  sterling  for  the  best  essay  on  the  potato 
disease  and  the  modes  of  its  prevention*  The  competing 
essays  are  to  be  sent  in  before  the  end  of  1873,  with  the  pro- 
viso that  all  the  information  they  contain  shall  be  founded 
on  experience  and  original  observation,  and  not  upon  com- 
pilations from  books  or  other  writings. 

A  summary  of  what  is  believed  to  be  known  on  the  subject, 
prepared  by  Mr.  Caruthers,  has  been  published  by  the  Socie^ 
ty  to  aid  essayists  in  their  labors.  In  this  we  are  informed 
that  the  potato  disease  has  been  known  for  ages  in  the  west- 
ern countries  of  South  America,  but  that  ita  first  ascertained 
appearance  in  the  United  States  and  Canada  was  in  1843.  It 
re-appeared  in  these  countries  in  the  following  year.  In  the 
latter  half  of  July,  1846,  it  first  appeared  in  Belgium,  and 
within  two  months  its  presence  was  recorded  in  England, 
Ireland,  Scotland,  France,  Oermany,'  Dehniark,  and  Russia. 
Since  that  period  it  has  never  been  entirely,  absent  from  the 
potato  crops,  although  less  destructive  in  some  seasons  tban 
in  others. 

The  report  goes  on  to  state  that  there  is  no  longer  any  dis- 
pute as  to  the  real  cause  of  the  disease^  namely,  a  microscop- 
ic fungus.  That  this  is  the  cause,  and  not  the  effect,  is 
shown  by  the  fact  that  the  disease  has  been  produced  in 
healthy  plants  by  transferring  the  spores  to  the  leaves  or 
tubers.  These  spores  or  seeds  are  ovoid  bodies,  not  more 
than  -g^th  of  an  inch  long.  When  one  of  them  rests  on 
the  under  surface  of  the  leaf,  with  sufficient  moisture  present, 
it  pushes  out  a  slender  tube  through  its  own  ruptured  coat, 
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whi<5h  penetrat^a . the ^pidjerm.is,  passing  rapidly  through  the 
leaf,  branching  and  rebranching ;  the  spotted  appearance  be- 
ing du0  to  the  brown  coloring  matter  contained  in  its  blender 
root. 

This  root,  or  mycelinm,  as  it  is  called^sends  its  branches 
into  the  air. ;  and  these  are  swollen  at  the.  eoctremities,  bear* 
ing  minute  oval  bodies^  which  are  the.  seeds  or  the  spores.  It 
passes  down  the  leaf-stalk  into  the  stem,  and  thus  reaches 
other  leaves,  as  also  the  under-ground  branches,  and  through 
them  the  potatoes  themaelvea.  In .  one  experiment,  spores 
placed  on  the  leaTea  of  a. healthy  plant  on  the  4th  of  Febru- 
ary ejitended  .o.v;er  the  entire  plant  by  the  9th. 

Such  cells  as. are. pierced  by  the  mycelium  are  destroyed, 
and  the  starch  granulea  are  consumed ;  putrefaction  soon  be- 
gins, first  affecting  the  cell-walls,  and  then  the  starch.  Al- 
though the  .minute  spores  may  abound  around  the  diseased 
plants  and  on  the  soil,  they,  never  appear  to  attack  healthy 
plants  through  the  roots,  but  invariably  commence  their  rav# 
ages  by:  attiaching  themselves  to  the  stems  or  leaves..  The 
proper  method  of  ari^sting  the  progress  of  this  disease  appears 
to  be  the  destruction,  by  fi.re,  of  the  plants  affected,  whether 
]eav«>s,  stems,'. or  4fibera.  If  these. are  left  to  decay  in  the 
field,  or  get  into  the  manure  in  the  farm-yard,  the  mycelium 
or  spores  will  be  i*etained,  ready  to*  germinate  whenever  the 
necessary  conditions  are  presents 

'  Moisture  isindispensable  to  the  germination  of  these  spores, 
and  an  excess  is  always  dangerous.  Thorough  draining  is 
therefore  indicated  under  the  circumstances.  In  conclusion, 
the  report  states  that  there  is  nothing  in  one  variety  of  pota- 
to rather  than  another  to  predispose  it  to  attack  by  the  fun- 
gus, and  that,  whether  tbd  plants:  be  healthy  or  otherwise, 
wherever  the  spore  rests,  and  finds  suitable  mcnsture,  it  ger- 
minates. When  it  has  once  obtained  a  footing,  its  quick 
growth,  during'  which  innumerable  spores  are  developed, 
causes  a  rapid  advance  of  the  disease.T~d  A^Jvly  12, 1873, 41. 

DESTRUCTION   OF  PHYIXOXEBA. 

Tessie  du  Motay  remarks'  that,  among  the  many  proposi- 
tions for  tbe.de$trac.tion  of  the  JPhyUaa^rayor  the  grape-vine 
louse^  apart  from  the  method  of  flooding  the  roots  of  the  vine 
with  water  during  the  winter  season,  the  application  of  sul- 
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phur  is  most  efficient,  and  that  the  method  of  applying  this,  as 
is  customary,  in  its  crude  form,  does  not  meet  the  needs  of 
the  case,  as  it  is  not  carried  sufficiently  far  into  the  soil  to  act 
upon  the  insects.  We  must,  therefore,  resort  to  some  very 
soluble  and  assimilable  chemical  compounds,  and  this  is  best 
done  by  using  in  succession  two  different  liquids,  the  mutual 
decomposition  of  which  will  result  in  the  separation  of  the 
sulphur  in  a  nascent  state. 

Two  processes  are  suggested  by  him  for  accomplishing  the 
result.  In  the  first  of  these  he  waters  the  foot  of  the  vine 
with  a  solution  of  a  soluble  hyposulphite  belonging  to  an  al- 
kaline or  alkaline-earthy  series.  As  soon  as  the  acrid  solu- 
tion, in  penetrating  the  soil,  has  reached  the  rootd,  he  waters 
them  anew  with  a  solution  containing  a  sufficient  quantity 
of  the  acidphosphate  of  lime,  soda,  or  potash,  since  the  ex- 
cess of  the  phosphoric  acid  saturates  the  base  of  the  hydro- 
sulphite  originally  employed,  thus  pi*oducing  the  nascent  sul- 
phur. '.      :  -.  .     >  f 

In  the  second  method  he  waters  the  plant  either  with  a 
hydrosulphate  of  sulphur,  or  with  any  other  sulphate  of  the 
alkaline  or  alkaline-eai*thy  series.  As  soon  as  this  solution 
has  penetrated  the  soil  sufficiently  to  bathe  the  roots,  he  ap- 
plies a  solution  containing  a  sufficient  quantity  of  soluble  hy- 
posulphate  to  produce  the  nascent  sulphur  by  double  reaction. 
The  same  solution  may  be  employed,  alternately,  for  water- 
ing the  trunk,  the  branches,  or  the  leaves  even,  as  well  as  the 
roots  of  the  plant,  with  the  object  of  destroying  parasites. — 
3  B,  August  7, 1873,  596.  ^ 

>  :      ■  ,    \  ■  '       • 

EFFECT  OF  TOPPING  POTATO  8TALKR. 

Comparative  experiments,  to  deteiinine  whether  cutting 
off  the  stalks  at  the  commeiicenient  of  the  potato  disease 
protected  the  tubers  without  diminishing  the  yield,  were 
made  by  Paulsen,  by  raising  one  row  and  topping  another 
on  the  same  day,  at  regular  intervals.  While  the  result 
showed  that  the  separate  rows,  by  like  treatment,  without 
disease,  varied  in  yield,  the  topped  plants  had  for  the  most 
part  a  larger  proportion  of  large  tubers  than  those  that  had 
been  raised  on  the  same  day.  It  seems,  however,  that  only 
water  is  taken  up  by  the  tubers  after  topping,  since  no  in- 
crease of  dried  matter  was  found  when  the  topping  occuiTed 
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6o  late  that  the  stalk  did  not  grow  again,  and  under  any 
circumstances  the  yield  seemed  poorer  in  quality  and  quan- 
tity than  without  topping.  Although  the  stalks  topped  at 
the  proper  time  had  fewer  diseased  tubers,  the  spores  of  the 
fungus  seem  to  be  carried  to  the  tubers  through  the  stalks 
rather  than  by  rain,  otherwise  the  topped  stalks  would  have 
received  a  supply  from  the  neighboring  ones.  In  warm,  dry 
weather  the  increase  in  growth  is  greater  than  in  cool,  wet 
periods.  Early  kinds  of  potatoes  seemed  to  do  better  than 
late  ones.  Heavy  manunng,  especially  with  horae  or  sheep 
manure,  favored  the  disease,  and  increased  the  watery  con- 
tents, and  the  yield  was  also  less,  although  w^ith  luxuriant 
growth  of  the  stalks. — 28  (7,  May^  1873, 403. 

UTILIZATION   OF  THB  "  CAT-TAIL." 

To  the  list  of  waste  vegetable  products  that  are  now  be- 
coming utilized  is  to  be  added  the  common  '^cat-tail,"  a  plant 
that  abounds  in  many  marshy  districts  to  a  very  great  ex- 
tent. M.  Dupont  prepares  the  fibre  by  boiling  the  cut  and 
dried  leaves  for  several  hours  in  an  alkaline  solution,  and 
then  pressing  between  rollers,  and  washing.  Thus  prepared, 
it  is  valued  at  from  $7  to  $8  per  hundred  weight ;  and  it  is 
estimaited  that  France  is  capable  of  producing  at  least  100,000 
tons  yearly.  The  fibre  is  yellowish,  but  takes  dyes  readily. 
It  is  quite  tenacious,  and  can  be  worked  up  into  cordage  or 
converted  into  paper. — 18  A^  May  16, 1873,  217. 

SPONTANEOUS  COMBUSTION   OF  HAY. 

A  scientific  basis  has  generally  been  conceded  to  the  opin- 
ion that  hay  stored  when  not  perfectly  dry  is  liable  to  spon- 
taneous ignition.  The  following  communication  by  Ranke 
fully  substantiates  the  opinion,  and  throws  light  on  some  bf 
the  conditions  involved.  Two  stacks  of  second-crop  hay, 
containing  respectively  about  twenty-two  and  fifteen  tons, 
in  apparently  perfectly  dry  condition,  were  formed  in  a  barn, 
between  the  6th  and  10th  of  August,  during  excellent  weather. 
The  usual  strong  hay  aroma  was  perceptible,  increasing  in 
intensity  until  the  17th  of  October,  when  it  was  replaced  by 
an  empyreumatio  odor  from  the  larger  stack,  which  had  a 
length  and  height  of  twenty-three  feet  and  a  width  of  sixteen 
feet.     Although,  externally,  the  color  and  temperature  were 


424     ANNUAL  RECOM)  OF.  SCIENQE  AND  INDUSIKY. 

perfectly  novmal^the  rerpoval  of  the  hay  was  commenced  ou 
the  19th.  The  upper  portions  were  so  sweated  that  drops 
of  moisture  accumulated  on  the  hay.  At  the  depth  of  three 
feet,  in  another  place  at  only  one  and  a  half  feet,  the  hay  be- 
came dry  and  hot,  and  a  distinct  empyreomatic  odor  was 
recognizable.  At  five  feet  sparks  appeared  in  the  stack,  and 
at  the  same  time  also,  suddenly,  among  the  hay  that  had 
been  thrown  onto  the  wagon;  and  afterward  it  occasionally 
burst  into  flame  on  the  wagon,  although  water  had  been  ap- 
plied in  the  stack.  In  cutting  out  a  space  to  separate  it 
from  the  smaller  stack,  which  was  unaffected,  such  quantities 
of  an  irrespirable  gas  were  given  out,  probably  carbonic  ox- 
ide, that  the  workmen  were  driven  back  in  from  one  to  two 
minutes.  The  burning  portion  seemed  to  form  a  central  nu- 
cleus to  within  one  and  a  half  feet  of  the  bottom.  It  was  in 
the  condition  of  true  carbon,  with  complete  tetention  of  the 
structure  of  the  gi'ass,  and  the  property  of  leaving  a  mark  on 
paper*  It  seems,  therefore,  that  hay,  as  previously  suggested 
by  Buchner,  in  decomposing  in  this  way,  is  converted  into  a 
liighly  porous  carbon,  contaminated  with  matter  suitable  for 
rapid  oxidation,  and,  like  many  other  forms  of  carbon,  possess- 
ing pyrophorio  properties,  .not,  however,  when  cold.  /  The 
presence  of  a  considerable  amount  of  empyreumatic  matter 
and  some  water  was  demonstrated  by  heating  it  in  a  flask. 
After  expulsion  of  these  by  <iontinued  heating,  it  cooled  rap- 
idly in  the  open  air  without  igniting.  Upon  heating  to 
482°-570°,  in  a  flask,  in  an  oil-bath  (to  avoid  possibility  of 
direct  ignition,  as  well  as  to  secure  complete  expulsion  of  the 
empyreumatic  matter),  and  then  pouring  it  on  a  table^  in  a 
little  pile,  it  rapidly  fell  to  a  temperature  which  could  be 
borne  by  the  fingers ;  but  in  a  few  minutes  inci*ease  of  tem- 
]^^rature  became  perceptible,. until  suddenly  portions  began 
to  glow,  showing  that  the  presence. of  empyreumatic  natter 
:ind  an  elevated  temperature  are  conditions  of  it?  pyrpphoric 
property.  By.heating  a  portion  in  a  small  beaker  in  an  oil- 
bath,  and  throwing  it  in  a  little  pile  upon.:a  table,  when  it 
ignited  in  several  minutes,  th^  temperature  at  which. the 
normal  hay  passed  into  this  carbonized  condition  was  found 
to  be  between  the  fusing*point  of  tin  find  lead  (446°  to  61 7°)^ 
an  experiment  adapted  to  lecture  illustration. 
-    The  fact  of  spontaneous  combustion  thus  established,  it 
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remains,  to  investigate  the  progress  of  the  change  in  a  stack 
of  hay  which  produces  the  necessary  elevation  of  tempera- 
ture for  carbonization.  The  normal  temperature  and  exter- 
nal appearance  indicate  that,  owing  to  the  poor  conducting 
power  q{  hay,  all  the  heat  evolved  by  chemical  changes  in 
the  interior  is  accumulated  there.  May  not  mineral  coal 
have  been  formed  by  a  process  somewhat  sioiilar?  As  pi^ac* 
tical  precautions  against  conflagrations  from  this  cause,  care- 
ful drying  is  recommended,  and  also  that  stacks  be  not  too 
large  nor  confined ;  and,  finally,  that  intermediate  layera  of 
straw  or  of  boards  or  poles  be  introduced  in  such  a  way  as 
to  facilitate  ventilation.  —  33  (7,  1873,  CLXVII.,  and  28  C7, 
Maj/y  1873, 318* . 

COXVBBSION   OF  BONES  INTO   FEBTILIZERS. 

The  following  simple  method,  originating  in  Russia,  has 
been  found  excellent  in. practice,  as  all  the  valuable  ingre-i 
dients  of  the  material  employed  appear  to  be  converted  into 
soluble  compounds,  readily  taken  up  by  the  plant.  TJnpul- 
verized  bones  and  wood-ashes  are  filled  in  a  trench^  thrown 
up  three  to  four,  feet  deep,  in  alternate  layers,  about  half  a 
foot-thick,  the  bottom  and  top  layers  being  ashes,  and  each 
layer  being  saturated  with  water.  Stakes  are  diiven  into 
the  pile,  to  the  bottom,  three  feet  apai't,  by  removal  of  which, 
every  eight  or  ten  days,  as  much  water  is  poured  in  through 
the  holes  as  may  be  necessary  to  keep  np  the  saturation  of 
the  ashes  in  the  fermenting  mass.  After  eight  weeks,  the 
ashes,  and  the  bones,  already  softened,  are  mixed,  by  forking 
up  the  whole  pile,  and  left  to  further  decomposition,  the  nec- 
essary water  being  supplied  from  time  to  time  as  before. 
After  three  mouths,  the  mass  having  been  stirred  over  thor- 
oughly two  or  three  times  during  the  interval,  the  decompo- 
sition of  the  bones  is  so  complete  that  only  pieces  of  the 
larger  ones  are  left,  which  are  removed  to  another  pile.  For 
want  of  wood-ashes,  horse  manure  may  be  used,  in  square 
trenches,  the  bones  being  soaked  several  days  previously  in 
water.  The  layers  of  bone  should  be  three  inches  deep,  and 
of  manure  twelve  inches,  and  the  water  in  which  the  bones 
were  soaked  is  to  be  employed  with  other  water  to  satu- 
rate the  layers.  The  pile  should  finally  be  covered  with  a 
heavy  layer  of  eai*th.      In  ten  months  the  decomposition 
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will  be  complete,  as  in  the  other  case. — 18  (7,  July  16, 1873, 
464. 

THE   INFLUBNOB    OF   FORESTS   ON   OZONE. 

The  elaborate  report  of  Ebermayer  on  the  physical  influ- 
ences of  forests  on  the  air  gives  the  following,  with  reference 
to  ozone,  as  the  result  of  extensive  observations  made  in 
Bavaria.  In  the  open  fields  the  air  is  richest  in  ozone,  as  also 
in  the  neighborhood  of  seas,  and,  in  general,  in  places  with 
great  atmospheric  moisture.  In  high  places,  it  is  usually 
richer  than  in  the  lowlands.  There  is  more  ozone  in  the 
air  in  forests  and  their  neighborhood  than  in  those  regions 
distant  therefrom;  but  in  the  interior  of  a  room,  or  space  in- 
closed with  wood,  the  quantity  of  ozone  was  not  greater ;  on 
the  contrary,  somewhat  smaller  than  in  the  open  field  im- 
mediately in  the  neighborhood  of  forests.  In  the  upper 
stratum  of  air  within  the  branches  of  a  tree,  where  the  leaves 
are  thickest,  the  air  of  the  forest  was  always  richer  in  ozone 
than  in  the  lower  stratum. five  feet  above  the  ground:  a 
phenomenon  that  apparently  results  from  the  fact  that  ozone 
is  absorbed  by  the  decaying  vegetable  matter  on  the  ground. 
During  heavy  fog,  the  quantity  of  ozone  is  small,  and  often 
nothing  at  all.  Similarly,  only  a  slight  coloring  of  ozone  pa- 
per is  remarked  with  continuous  north  and  northwest  winds, 
and  beautiful  dry  weather.  The  change  of  wind  to  south  or 
southwest  brings  about  a  decided  ozone  reaction,  which  is, 
indeed,  always  strongest  on  warm,  stormy,  rainy  days.  Dur- 
ing high  winds,  the  ozone  reaction  is  greater  than  when  light, 
and  the  air  is  rich  in  ozone  during  thunder  and  snow  stoims. 
— ZeiUchrift  far  Meteorologie,  266. 
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BBITISH   EXHIBITION    OF   FISHING   PRODUCTS   AT   VIENNA. 

.  The  British  Commissioners  for  the  International  Exposi- 
tion at  Vienna  for  1873  arranged  for  a  special  department 
offish  as  food.  The  following,  resolutions  wei^  proposed  at 
one  of  their  meetings,  and  the  labor  of  carrying  them  out  in- 
trusted to  Mr.  Frank  Buckland :  First,  it  is  desirable  to  sI)o\\% 
in  small  aquaria,  living  specimens  of  the  several  varieties  of 
salmonidsB  and  other  fresh -water  fish,  as  far  as  practicable. 
Second,  painted  casts  should  be  procured  and  exhibited  of  all 
kinds  of  British  and  foreign  fish  used  in  England  for  food ; 
they  should  be  arranged,  as  far  as  possible,  in  genera  and 
species ;  illustrations  should,  if  possible,  be  given  by  chemical 
analysis  of  their  value  as  articles  of  food  ;  and  where  casts 
can  not  be  procured,  preserved  specimens,  or  pictorial  repre- 
sentations, should  be  exhibited.  Third,  measures  should  be 
taken  to  obtain  a  representation  of  nets  and  fishing  imple- 
ments of  all  kinds.  Fourth,  preserved  fish  of  all  countries 
and  all  kinds,  as  far  as  possible,  should  be  exhibited,  and  ar- 
rangements for  testing  them  be  made,  in  concert  with  Messrs. 
Spiers  &  Pond. — 2  A^  January  27, 1873, 189. 

STATISTICS    OF   CANADA   FISHERIES   FOR    1869. 

In  the  report  of  the  Secretary  of  State  for  the  year  ending 
September  30,  1871,  upon  the  commercial  relations  between 
the  United  States  and  foreign  nations,  we  find  some  facts  rel- 
ative to  the  fisheries  of  difierent  parts  of  the  world  (princi- 
pally Canada),  which  may  be  interesting  as  furnishing  the 
means  of  comparison  with  those  of  our  own  country. 

The  British  Colonial  fisheries  consist  of  those  of  the  Do- 
minion of  Canada  and  of  Newfoundland  and  Prince  Edward 
Island.  The  total  yield  for  1869,  as  based  partially  upon  es- 
timates for  the  Province  of  Quebec,  including  most  of  those 
on  the  north  and  south  shores  of  the  River  and  Gulf  of  St. 
Lawrence,  was  valued  at  $1,046,240,  while  the  estimate  for 
the  inland  fishenes  west  of  Quebec  was  about  $100,000,  and 
those  of  the  Magdalen  Islands,  consisting  mostly  of  herrings, 
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amounted  to  $71,356.  The  largest  items  in  the  preceding 
estimate  were:  For  summer  cod- fishing,  $309,615;  autumn 
cod-fishing,  $100,707;  herring  (barrels),  $330,228;  salmon, 
$63,180;  sardines,  $63,682  ;  cod  oil,  $51,609;  whale  oil, 
$43,048. 

The  total  value  of  the  fisheries  of  the  Province  of  Ontario 
was  $326,472.  That  :of  the  boats,  nets,  etc.,  employed  in 
these  fisheries,  was  $136,269 ;  the  number  of  yards  of  gilltnet, 
614,070 ;  of  men  engaged,  1727. 

New  Brunswick,  returned  an  estimated  value  of  $638,576. 
The  number  of  men  employed  was  1991,  with  38  vessels,  780 
boats,  and  130  canoes. 

Nova  Scotia  returned  a  value  of  $2,601,507,  employing 
17,557  men,  635  vessels,  3558  whale-boats,  3793  skifis,  and 
319  sail-boats,  with  21,656  total  tonnage. 

For  Newfoundland  the  total  value  was  $7,005,807.  For 
Prince  Edward  Island,  $169,580.  The  principal  item  in  the 
Newfoundland  fishery  related  to  cod-fish,  and  that  of  Prince 
Edward  Island  to  mackerel. 

It  will  be  seen  from  the  foregoing  statistics  that  the  fish- 
enes  of  Newfoundland  and  Prince  Edward  Island  exceed  in 
value  by  more  than  $2,000,000  those  of  the  Dominion  of 
Canada,  and  that  the  larger  portion  of  the  "  Canadian  "  fish- 
ery products  are  furnished  by  Nova  Scotia. 

The  total  annual  products  of  the  fisheries  off  the  coa&t  of 
the  British  North  Amencan  Provinces,  as  shown  by  the  state- 
ments embodied  in  this  report,  amount  to  nearly  $23,000,000, 
as  follows : 

RECAPITULATION. 

Quebec $1,046,240  46 

Magdalen  Islands  ...>.(...;.. 71 ,356  00 

Total  ......:...... $1,117,596  40 

Ontario * 326,472  10 

NewBranswick 638,676  10 

Nova  Scotia 2,501,507  00 

Total  Canadian  fisheries $4,584,151  66 

Newfoundland 7,005,807  40 

Prince  Edward  Island 169,580  00 

Total  Provincial  fisheries $11,759,539  06 

French  fisheries 4,000,000  00 

United  States  fisheries ;     7,000,000  00 

Total  of  all  fisheries $22,759,539  06 
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The. facts  here  submitted  iu  i*egard  to  this  industry,  in 
ivhich  the  people  of  the  British  North  American  Provinces, 
of  France,  and  of  the  United  States  participate,  is  an  inter- 
esting illustration  of  the  successful  application  of  American 
enterprise  and  capital  in  developing  the  nch  treasures  of  the 
sea. 

Codrfish  is  the  staple  aiticle  of  export,  from  Gaap^.  This, 
when  dry-salted  and  merchantable,  is  worth  from  $3  40  to 
$3  50  per  cwt. ;  'inferior,  for  West  Indies,  $2  80. 

The  catch  of  cod-fish  in  the  bay  and  basin  in  the  summer 
and  fall  of  1871  was:  Cod-fish,  18,660  cwt.;  mackerel,  603 
barrels ;  herring,  720  barrels ;  salmon,  574  barrels.  There  are 
on  an  average  18  salmon  to  the  banrel,  making  the  catch  6732 
salmon.  . 

This  is  the  only  port  in  British  North  America  from  which 
whalers  are  :fitted  out.  Four  schooners  captured  24  whales, 
making  16^336  gallons  of  oil,  worth  40  cents  a  gallon.  The 
"sulphur  bottom^'  and  the  "hump-back"  are  the  kinds  cap- 
tured here.  The  whale  meat  is  relished  by  the  fishei*men, 
and  sells  at  |4  a  barrel. 

The'  rivers  York,  St.  John,  and  Dartmouth  furnished  about 
340  salmoh  to  sportsmen's  rods  in  1871.  Trout  were  abun- 
dant; mackerel  canre  into  the  bay  in  shoals ;  and  lobsters 
were  line-flavored  and  cheap. —  Commercial  JRdation^^  1871. 

'FISHESY  MODELS  >T  THE   LATE   SCANDINAVIAN  EXHIBITION. 

The  sectioir  of  fisheiies  at  the  Exposition  of  Scandinavian 
Industry  at  Copenhagen  in  18Y2  was  very  suggestive,  and 
embraced  many  interesting  illustrations.  They  included  vari- 
ous fishing  implements,  fish -^  breeding  apparatus,  etc.  One 
object  attracting  special  attention  was  a  model,  by  Mr.  Fieg- 
ler,  of  a  Danish  lake,  representing  it  with  great  exactness, 
both  in  its  physical  and  nattrral-histpry  aspects. .  Speciinens 
of  fish  were  exhibited,  as  well  as  various  specimens  of  the 
fauna  and  flora  of  the  lake. 


EXHIBITION  OF  FISHERY  PBODUCTS  AT  VIENNA* 

The  German  Fishery  Association  issued  a  circular  early  in 
1873  announcing  its  intention  of  taking  part,  by  authority  of 
the  governnient,  in  the  Vienna  Exposition,  and  of  bringing 
together  as  fall  a  series  as  possible  of  th^  apparatus  used  and 
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the  collections  made  during  the  German  deep-sea  explorations, 
as  also  a  complete  collection  of  the  implements  employed  by 
the  German  fishermen,  illustrations  of  the  different  kinds  of 
products  prepared  from  fish,  and  models  of  boats,  traps,  hatch- 
ing-houses, etc.  Applications  for  space  in  the  exposition  were 
made  to  the  Bureau  of  the  Verein  prior  to  the  1st  of  Feb- 
ruary, and  the  collections  themselves  brought  together  in 
the  course  of  the  month  of  March,  and  then  transmitted, 
under  suitable  superintendence,  to  Vienna.  —  Circular  of 
Fischerei 'Verein.  • 

CLOSE   TIME   FOB   SEALS   IN  THE   NOBTHESN  SEAS. 

The  rapid  diminution  of  seals  in  the  North  Atlantic,  and 
the  impending  danger  of  the  failure  of  a  very  important 
branch  of  the  fisheries,  have  attracted  the  attention  of  panics 
interested  in  the  subject;  and  on  the  24th  of  January,  at  Pe- 
terhead, in  England,  a  meeting  was  held  of  the  managing 
owners  of  the  seal  and  whale  fishing -vessels  belonging  to 
that  port  for  the  purpose  of  determining  the  best  method 
of  arresting  the  threatened  evil.  .         -        ; 

Mr.  David  Gray,  a  well-known  captain  in  this  trade,  and 
one  to  whom  science  is  indebted  for  many  important  obser- 
vations on  the  habits  and  natural  history  of  the  narwhal  and 
other  northern  species,  stated  that  in  consequence  of  the  pres- 
ent mode  of  conducting  the  fishing  in  the  Greenland  seas, 
between  Spitzbergen  and  Iceland,  and  the  indiscriminate  def- 
struction  of  the  cub  seals  and  mothers  which  annually  takes 
place  during  the  early  part  of  the  season,  these  animals  are 
likely  to  be  nearly  or  quite  exterminated  before  long.  It  was 
thereupon  determined  that  the  seals  ought  to  be  protected 
by  a  close  time,  and  that  an  international  agreement  should 
be  secured  for  prohibiting  thie  prosecution  of  the  business  ear- 
lier than  April  6.-2  A^  February  1, 1873,  95. 

*      ■  •     •  • 

IS   SEAL  OIL  FISH   OIL?       , 

The  much-vexed  question  as  to  whether  seals  are  fish  or 
not,  as  regards  the  oil  to  be  obtained  from  them,  has  recently 
come  up  in  a  practical  shape  between  the  governments  of  the 
United  States  and  Newfoundland.  The  fishery  treaty  lately 
entered  into  between  the  United  States  ^nd  Great  Britain,  and 
about  to  go  into  actual  operation  in  the  course  of  the  present 
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summer,  provides  that^A  oil  shall  be  admitted  free,  but  that 
other  oils  shall  pay  a  duty  of  ten  per  cent.  This  question  is 
one  that  would  be  very  easy  of  solution  if  it  were  purely  zoo- 
logical in  its  character,  since,  as  every  one  does  or  should 
know,  the  seal  and  porpoise,  as  well  as  the  whale,  are  warm- 
blooded mammalia,  having  nothing  in  common  with  the  fish 
any  more  than  has  the  man  who,  for  the  time  being,  goes 
into  the  water  for  the  purpose  of  bathing.  It  applears,  how- 
ever, to  be  the  general  practice  with  commercial  nations  to 
class  all  oils  obtained  from  marine  objects,  whether  cetace- 
ans, birds,  or  fishes,  as  fish  oil,  and  on  this  ground  it  is  pos- 
sible that  the  claim  of  the  Newfoundland  authorities  to  have 
seals  recognized  as  fish  will  be  accepted. — iSt.  Jbhn^s  Chro7ir 

ide^  February  25^1813. .        • 

*'  *  ■  , 

GLOUCESTER   WINTER  HERRING  FISHERY. 

According  to  th^e  Cape  Ann  Zight^  the  trade  from  Glou- 
cester in  Newfoundland  herring  came  to  a  close  about  the 
end  of  March,  when  the  last  vessel  arrived.  The  number  of 
Gloucester  vessels  engaged  in  the  business  during  the  season 
was  eighteen,  these  beginning  the  voyage  during  the  closing 
Veek  of  Noveniber  and  early  in  December.  The  business 
was  about  equal  to  that  of  last  year,  but  very  much  less  than 
that  of  previous  years,  the  number  of  vessels  at  one  time 
in  1863-64  having  been  thirty-nine. 

One  schooner,  with  a  crew  of  seven  men,  was  lost  during 
the  season.  According  to  a  table  given  in  the  article  quoted 
from,  the  average  number  of  Cape  Ann  vessels  employed 
since  1856  amounted  to  twenty-two,  and  the  average  loss 
per  year  to  $8200. .       : 

EMDEK   HERRING  FISHERY   OF   1872. 

According  to  the  report  of  the  Germ2iu  J^ischerei-Vereiny 
the  vessels  engaged  in  the  herring  fisheries  sent  out  from 
the  town  of  Emden  into  the  North  Sea,  not  far  from  the 
coast  of  Scotland  and  the  Shetland  Islands,  completed  their 
work  for  the  season  early  in  January,  and  the  results,  al- 
though inferior  to  those  of  previous  years,  were  considered 
fairly  satisfactory.  These  vessels,  six  in  number,  were  occu- 
pied from  the  middle  of  June,  each  making  about  four  trips,  or 
twenty  four  in  all.    The  proceeds  of  the  whole  amounted  to 
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1550  pounds  of  cod-fish,  with  844  tons  of  salted,  and  15  tous 
of  smoked  herrings  the  whole  representing  a  vahie  of  50,430 
thalera.  The  management  of  the  vessels  and  of  the  fisheries 
generally  required  the  services  of  ninety  men. —  Circular  ^is- 
aherei  -Verein,  1 878,  i..  •  ■ 

TBADB   IN  FROZEN   HERRING. 

A  new  branch  of  business  has  sprung  up  within  a  few  years 
on  the  eastern  border  of  the  United  States  in  connection  with 
the  herring  fishery.  It  is  only  by  degrees  that  we  are  learn- 
ing the  habits  of  the  Amencan  sea-herring,  and  determining 
its  places  of  resort  throughout  the  year,  especially  its  locali* 
ties  for  depositing. its  spawn.  The  Bay  of  Fundy  and  the 
island  of  Grand  Manan  have  for  many  year^  been  the  seat  of 
a  profitable  summer  and  fall  fishery  of  herring,  these  being 
usually  of  a  smallsize,  and  of  late  years  taken  principally  in 
weirs.  The  spring  fisheries  are  mainly  conducted  in  the  Gulf 
of  St.  Lawrence,  especially  in  the  vicinity  of  the  Magdalen 
Islands,  which  are  resorted  to  by  hundreds  of  vessels  for  the 
purpose  of  obtaining  farea 

Within  a  few  years  past  it  has  been  discovered,  quite  by- 
accident,  that  the  Passamaquoddy  Bay  and  other  localitiel^ 
connected  with  the  Bay  of  Fundy  were  occupied  during  winter 
by  immense  schools  of  large  hemng,  much  finer  than  those 
taken  in  the  autumn.  This,  of  course,  was  the  isignal  for  action 
on  the  part  of  fishermen,  and  the  tradis  has  increased,  year 
by  year,  so  that  a  large  number  of  persons  are  now  occupied 
in  its  prosecution.  The  fish  are  taken  in- gill  nets,  and,  being 
allowed.to  freeze,  are  carried  to  market  in  that -condition.  As 
many  as  forty  vessels  were  loaded  this  season,  before  the  10th 
of  January,  for  Portland,  Boston,  and  New  York,  all  expect- 
ing to  return  for  new  cargoes :  this  in  addition  to  what  have 
been  carried  by  the  regular  steamer. 

It  is  estimated  that  the  business  had  already  netted  the 
fishermen  175,000,  with  a  prospect  of  as  much  more  before  its 
conclusion.  The  hernng  are  taken  within  about  thirty  miles 
of  Eastport,  and  are  usually  marketed  from  that  poii;^.  They 
make  their  appearance  in  October,  coming  in  in  increasing 
numbers  imtil  April,  when  they  apparently  disappear.  It  is 
probable  that  the  trade  in  frozen  hei'ring  from  Newfoundland 
will  be  entirely  given  up,  as  the  fish  can  be  obtained  so  much 
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more  easily  in  tbe  Bay  of  Fundy,  and  two  cargoes  can  be 
secured  in  tbe  same  time  that  one  can  be  taken  and  market- 
ed from  Newfoundland,  besides  reaching  their  destination  in 
much  better  condition.  A  considerable  number  are  salted 
and  smoked,  and  then  put  up  in  boxes-of  fifty  or  one  hundred 
each,  and  shipped  to  various  points  in  the  interior. 

The  wholesale  price  of  these  fish  is  fifty  cents  per  hundred, 
and  the  probable  catch  for  the  winter  is  estimated  at  260,000 
— enough,  according  to  Captain  \k  S.  Treat,  who  is  high  au- 
thority in  such  matters,  to  load  one  hundred  sail  of  vessels. 
When  taken  to  market,  the  price  to  dealers  is  about  eighty 
cents  per  hundred,  that  to  consumers,  of  course,  varying  with 
the  supply.  

SHIPMENTS   EASTWARD   OF   CALIFORNIA   SALMON. 

According  to  a  recent  table,  2,712,972  pounds  of  salmon 
were  transported  eastward  over  the  Central  and  Union  Pa- 
cific railroads  during  the  year  1872.     • 

IMPROVEMENT  IN  VALUE    OF  THE   BRITISH   SALMON  FISHERIES. 

According  to  Mr.  Spencer  Walpole,  the  salmon  fisheries  of 
England  and  Wales,  which  two  years  ago  were  valued  at 
from  twenty  to  thirty  thousand  pounds  sterling,  are  now 
considered  worth  at  least  one  hundred  thousand  pounds. 
This  ia  the  legitimate  result  of  the  measures  taken  by  the 
British,  government,  supplemented  by  private  enterprise,  in 
protecting  this  noble  fish  from  destruction,  as  well  as  of  the 
introduction  into  the  waters  of  the  young  fish  artificially 
hatched. — 2  A^  February  1, 1873,  95. 

FISHERY   LAWS   IN   GERMANY. 

A  committee  of  the  German  Parliament,  in  connection  with 
one  from  the  Deutsche  Fischerei-Verein,  is  engaged  in  prepar- 
ing the  draft  for  a  new  law  of  the  empire,  for  the  protection 
of  the  fish  apd  fisheries,  more  especially  those  of  the  inland 
waters.  -  Although  the  details  have  not  yet  been  completed, 
it  has  been  decided  that  for  the  protection  of  the  fish  there 
shall  be  both  the  so-called  "close  time"  (or  a  period  during 
which  no  fishing  is  allowed),  and  also  close  ranges,  or  stretch- 
es, which,  as  being  specially  occupied  by  breeding  fish,  shall 
not  be  disturbed  at  all  during  at  least  two  months  of  the  year. 

T 
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The  absolute  prohibition  of  the  fisheries  during  certain 
seasons,  excepting  on  the  actual  breeding-grounds  of  the  fish, 
is  not  considered  expedient,  as  the  result  would  be  to  cause 
great  distress  among  the  fishermen,  and,  indeed,  to  drive 
them  to  other  occupations;  since,  with  their  usually  very 
small  profits,  they  would  not  have  the  capital  to  enable  them 
to  lie  idle  during  a  lengthened  period. 

It  is  probable  that  a  special  committee  will  be  ordered  to 
examine  the  waters  of  thg  empire  critically,  and  to  decide  in 
which  fishing  shall  be  absolutely  prohibited,  and  those  in 
which  it  can  be  freely  allowed  under  proper  restrictions  and 
with  proper  apparatus,  at  all  times  excepting  the  close  period. 
The  close  season  will,  of  course,  vary  with  the  species ;  thus 
that  for  the  trout  and  salmon  will  be  in  the  autumn,  just  be- 
fore the  spawning  season  begins,  and  that  for  grayling  and 
other  species  will  be  at  various  periods  in  the  spring  and 
summer  months.  The  close  period  for  each  kind  is  not  to 
exceed  from  six  weeks  to  two  months,  and  during  this  time 
fishing  will  be  allowed  about  four  days  in  a  week,  captures 
being  absolutely  prohibited  for  at  le^st  three  days  out  of  the 
seven.  During  the  prohibited  period  it  will  be  illegal  to  hold 
fish,  or  to  ofier  them  for  sale,  unless  it  can  be  proved  that  tbey 
were  not  taken  under  the  forbidden  conditions.  —  Circular 
Deutsche  Fischerei-Verein^  March  20, 1873, 

MEETING   OF  THE   AMERICAN"  FISH-CULTURISTS'  ASSOCIATION. 

The  annual  meeting  of  the  American  Fish-culturists'  As- 
sociation was  held  in  New  York  on  the  11th  of  February,  at 
the  office  of  Mr.  George  Shepard  Page.  The  annual  address 
was  given  by  the  president.  Rev.  William  Clift,  of  Mystic 
Bridge,  Connecticut,  who  presented  a  report  upon  the  prog- 
ress of  pisciculture  throughout  the  United  States  during  the 
past  year. 

A  paper  was  read  by  Mr.  Page  upon  fish-culture,  the  point 
of  principal  interest  being  an  account  of  the  methods  adopt- 
ed in  China.  Some  discussion  took  place  upon  a  paper  by 
Mr.  Mather  on  the  proper  method  of  impregnating  the  eggs 
of  trout,  the  author  of  the  paper  advocating  the .  natural 
method,  while  some  gentlemen  were  in  favor  of  the,  artificial 
process.    .  . 

A  paper  was  read  by  A,  P.  Kockwood,  of  Utah,  on  the  na- 
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tiv€f  fish  of  Utah ;  and  another,  by  Colonel  James  Worrall,  on 
the  movement  for  the  restoration  of  fish  in  Pennsylvania.  A 
communication  was  presented  by  Mi\  Paxton  upon  the  sub^ 
ject  of  th€>  diminution  of  whitefish  in  lakes  Erie  and  Mich- 
igan, i:eferring  to  a.  locality  where  six  or  eight  years  ago 
60,000  were  taken,;  while  during  the  last  season  only  2000 
were,  captured.  He  e^pre^^ed  his  intention  of  starting  an 
establishment  far  the  breeding  of  whitefish  at  Windsor,  Can- 
ada,, where  the  authorities  h^ve  offered  facilities,  and  for 
which  thQ  Canadian  government  has  mad^  an  appropriation. 

Jn  the  c^ourgte  of  a  disQussipn  as  to  the  number  of  eggs  to 
be  obtained  frpm  a. trout,  it  was  asserted  that. fish. weighmg 
a  pound,  prodticed  600,  while  spme  cjaimed  that  the  number 
wpuld  be  ^t  leaet  twice  as  great. 

The  oflicers  for  the_  current  year  are,  William  Clift,  pres- 
ident ;  A.  G.  Collins,  secretary ;  B.  F.  Bowles,  treasurer ;  ex- 
ecutive committee,  Seth  Green,  E.  A.  Brackett,  andJiLC.  Ed-r 
muM<)s«  The, association  adjourned  to  meet  in  New  York 
City  OB  th«  Pecppd  Monday  in  February,  ISI^.-^JRuralJ^ehih 
Yorker^  M<^ch4r.lS^^^. 

'  .•  i  ■  .  •  •  •  /         ■ 

CULTURE    OF   SEA-FISH   IN   FRESH   WATER. 

In  the  great  interest  ;m^nifes^d  at  the  present  time  in  the 
subject  of  the  economical  food  fishes,  as  shown  by  the  efibrts 
tak^i  ,to  prevent  their  destruction  and  to  increase  their  num- 
bers by  artificial,  propagfition,  to  cultivate  them  in  unusual 
localities,  etc.,  we  should  not  Ipsa  sight  of  what  has  already 
been  done  in  earliei^  years  in  the  same  direction.    Without 
referring  to  the  practice  of  the  Romans,  or  to  the  labors  ex- 
tended tbroiigh  SO' many  penturies  in  stocking  fish-ponds  with 
carp  an<i  ptl^r  species,  we  may. recall  the  expenments  of  a 
more  J'eioeiitf  d^t«^  by  Mr^  J.  B.  Arnold,,  of  Guernsey,  as  long 
ago  as- 1829,  /detailed  in  the  Proceedings  of  the  Zoological  So- 
ciety of  I^PQdo)!, for 'August,,  1.891.    This  gentleman  had  a  lake 
of  abou^t  fiye  aci'e^  in  extent  Be^ti^  the  searcoast,imd  principally 
supplied  wit^.  frosfe  .wfi^ter.    Its  bottom  was  i^ijddy,  grav- 
elly, and  rocky,    During  nine  months  of  the  year  the  water 
WftS::  dii^kabl^  for  cattle,  but*  ia  consequence,  of .^  supply  re- 
ceived through  a  tunnel  which  communicated  .with  thef  sea, 
was/ratber  saltin  sum^aer.  ..... 

.   He^' iotroduped  into  this  iUke.t^p  gr^y  mullet,  bass,; smelt, 
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and  various  species  of  the  flat-fish,  such  as  the  sole,  turbot,' 
brill,  and  plaice.  All  these  were  found  to  thrive  admirably 
well,  and  to  increase  in  numbers,  the  gray  mullet  especially- 
having  bred  as  freely  as  in  the  sea  itself.  The  experiment 
was  continued  for  many  years  with  the  most  favorable  results. 
According  to  Mr.  Arnold,  it  was  thought  that  hybrid  fishes 
were  produced  in  this  way,  as  several  were  taken  in  the  vicin- 
ity unknown  to  fishermen  well  acquainted  with  the  species 
on  the  coast.  He  adds  that  the  sea-fishes,  after  being  natu- 
ralized in  his  lake,  were  transported  to  ponds  of  spring  water, 
where  they  not  only  lived,  but  did  well.  Such  fish  were  ap- 
parently more  tenacious  of  life  than  those  caught  in  the  sea, 
and  were  more  capable  of  resisting  successfully  the  injurious 
effects  of  transportation  in  a  small  quantity  of  water  for  long 
distances. — 11  J.,  August  23, 1831, 126. 

SIXTH  BEFOBT   OF  THB   MAINE   GOMMISSIOKBBS   OF  FISHERIES. 

The  sixth  annual  report  of  the  Commissioners  of  Fisheries 
of  Maine,  for  1872,  has  just  been  published^  and  contains  aii 
account  of  what  has  been  done  by  these  officers  in  the  prose- 
cution of  their  trust.  In  a  state  where  the  increase  of  the 
present  reduced  stock  of  salmon  has  received  so  much  atten- 
tion, the  subject  of  fish- ways  would  naturally  be  of  prominent 
interest ;  and  the  Commissioners  report  an  examination  of 
numerous  localities,  with  a  view  either  of  determining  the  de- 
ficiencies of  the  fish-ways  already  established,  or  the  places 
where  they  should  be  erected. 

They  render  their  acknowledgments  to  Mr.  Brackett,  one 
of  the  Fish  Commissioners  of  Massachusetts,  for  furnishing  to 
them  plans  of  what  they  consider  to  be  the  best  arrangement 
of  the  kind  that  has  hitherto  come  under  their  notice.  They 
state  that  a  new  fish- way  has  been  built  at  Dennysville  by 
Messrs.  Lincoln,  to  replace  an  imperfect  one  previously  erect- 
ed. The  fish- way  at  Milltown  was  kept  open  by  the  joint  ef- 
forts of  the  fish-wardens  of  Maine  and  New  Brunswick  They 
recommend  the  improvement  of  the  fish-way  at  Orono,  which 
is  the  only  passage  for  the  salmon  of  the  Penobscot  to  the 
upper  waters  of  the  river,  so  as  to  make  it  accessible  to  shad 
and  alewives. 

In  1871  a  number  of  salmon  eggs  were  obtained  by  Mr.  At- 
kins at  his  establishment  at  Orland,  on  the  Penobscot,  which 


J.  PISCICULTURE  AND  THE  FISHERIES.  437 

hatched  successfully  in  the  spring  of  1872.  The  survivors  of 
these,  21,000  in  number,  were  introduced,  in  May,  into  a  small 
brook  emptying  into  the  Androscoggin  River.  Here  they 
were  visible  during  the  whole  summer  and  first  of  autumn, 
moving  up  and  down  the  river,  and  daily  making  their  ap- 
pearance, as  high  as  the  hatching-house  where  they  were  first 
placed  in  the  stream.  They  disappeared  during  the  high 
water  of  the  fall  i*ains  (having  perhaps  made  their  way  to  the 
ocean),  to  re-appear  at  the  end  of  two  years  as  grilse,  and  sub- 
sequently as  salmon.  The  general  theory,  however,  is  that 
they  j*emain  at  least  twelve  months  in  rivers  before  going  to 
the  sea. 

The  Commissioners  publish  a  letter  received  by  them  from 
Professor  Baird,  United  States  Commissioner  of  Fish  and  Fish- 
eries, in  reference  to  the  importance  of  the  erection  of  fish- 
ways,  not  so  much  for  the  upward  passage  of  the  salmon  as 
for  that  of  shad  and  ale  wives.  He  calls  attention  to  the  great 
diminution  of  the  species  of  the  cod-Bsh  family  on  the  coast 
of  Maine,  and  connects  this  with  the  erection  of  obstructions 
preventing  the  anadromous  fish  from  ascending  the  rivers. 
The  diminution  not  only  of  the  adult  fish,  but  also  of  their 
fry,  he  thinks,  has  caused  the  abandonment  of  the  coast  by 
the  outside  fish  that  preyed  upon  them ;  and  he  concludes 
that  if  the  fish-ways  are  opened  and  steps  taken  to  restore 
the  immense  number  of  ale  wives  and  shad  formerly  existing, 
as  well  as  of  salmon,  this  renewal  of  their  food  will  bring 
back  the  cod,  haddock,  etc.,  to  the  grounds  where  the  fisher- 
men of  the  past  generation  caught  them  in  abundance. 

BEPORT   OF  THE   FISH   COMMISSIONERS    OF   BHODE    ISLAND 

FOB   1872. 

The  third  annual  report  of  the  Commissioners  of  Inland 
Fish-culture  of  Rhode  Island,  presented  in  February,  1873, 
has  just  been  printed,  and  embraces  a  report  of  operations  in 
reference  to  the  introduction  of  shad,  salmon,  and  black  bass, 
and  in  regard  to  the  construction  of  fish-ways.  Shad  were 
introduced  into  the  Blackstone,  Pawtuxet,  and  Pawcatuck,  a 
supply  having  been  furnished  free  of  cost  by  the  Connecticut 
Commissioners.  A  large  number  of  salmon  were  obtained 
from  Mr.  Atkins,  at  Bucksport,  Maine,  as  the  result  of  a  sub- 
scription on  the  part  of  the  State  of  Rhode  Island  to  the  im- 
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portant  enterprise  <5ondiicted  so  sttccessfully  by  Mr.  Atkins, 
a«d  an  additional  number  were  presented  by  the  UnitedStated 
Fish  Commissioner*  Ten  thousand  young  salmon  were  hatch- 
ed out  in  the  spring  of  IB ^2,  and  the  greater  part  x>f  them 
placed  in  the  Pawtuxet  River. 

In  the  conclusion  of  their  report,  the  Commissioners  ask  for 
an  appropriation  of  one.  thousand  dollars  for  the  purpose  of 
constructing  a  model  fish-way  at  Pawtucketj  proposing  to  use 
the  newly  invented  device  of  Mr.  E.  A.  Brackett  for  that  pur< 
pos6.  

REFOWr   OF  THE    FISH   COMMISSIONERS   OF   NEW   TQBK 

FOB   1872. 

The  report  of  the  Commissioners  of  Fisheries  of  the  State 
of  New  York  for  the  ye^r  1«72  ha&  been  published,  and  gives 
a  gratifying  account  of  the  progress  effected  in  that  state  in 
the  way  of  restoring  the  fish  supply  to  its  mers  and  lakes. 
The  work  has  been  prosecuted  under  the  dii^eetion  of  Messrs. 
Roosevelt,  Seymour,  and  Smith,  as  Commissioners,  with  the 
well-known  Seth  Green  as  director  of  operations.  The  liberal 
annual  appropriations,  which  we  believe  exceed  those  of  any 
other  state,  have  enabled  these  gentlemen  to  make  great  prog- 
ress  toward  realizing  the  plaos  that  they  originally  laid  out 
for  their  action. 

The  shad-hatching  during  the  year  was  as  satisfactory  as 
could  have  been  expected,  in  view  of  the  difficulties  caused 
by  the  unexpected  hot  weather,  the  operations  on  the  Hud- 
son beginning  on  the  1 1th  of  May  and  ceasing  on  the  2d  of 
July.  The  total  number  of  mature  fish  caught  during  this 
period  was  452Y,  from  which  8,736,000  spawn  were  extracted, 
and  from  these  nearly  seven  and  a  half  millions  of  young  shad 
were  hatched  and  turned  into  the  waters.  As  the  entire  catch 
of  the  Hudson  River  did  not  exceed  a  million  of  full-grown 
shad  during  the  year,  the  addition  of  this  number  of  young 
fish  must  undoubtedly  have  an  important  bearing  upon  the 
future  supply. 

The  Commissioners  earnestly  renew  the  recommendation 
they  have  heretofore  made  for  the  establishment  of  a  close 
time,  in  order  to  enable  the  fish  to  reach  the  upper  portion 
of  thd  river  for  the  purpose  of  spawning,  the  number  of  gill 
nets  and  other  obstructions  at  present  in  operation  rendering 
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SQch  a  passage  almost  impossible.  Indeed,  but  for  the  stren- 
uous efforts  of  the  Commissioners  to  introduce  young  shad 
into  the  river,  it  is  probable  that  by  this  time  the  shad-fishing 
would  have*  almost  entirely  ceased.  The  Commissioners  pro- 
pose, therefore,  that  the  use  of  nets  be  forbidden  from  Satur- 
day night  until  Monday  morning  throughout  the  season,  and 
that  after  a  certain  period  the  capture  of  fish  in  the  summer 
be  entirely  prohibited.- 

The  Commissioners  report,  in  reference  to  the  experiment 
of  the  introduction  of  young  shad  into  the  Genesee  River  in 
1871,  that  in  1872  young  fry  were  taken  there  in  June  five 
or  sir  inches-  long ;  and  that,  two  months  later,  fish  seven 
inches  in  length,  and  weighing  a  quarter  of  a  pound,  were 
caught  near  the  mouth  of  the  river,  where  it  empties  into 
Lake  Ontario,  as  many  as  a  hundred  being  captured  at  once 
in  a  small  net.  Details  of  the  result  of  experiments  for  stock- 
ing the  tributaiies  of  the  lakes  are  given  in  the  report,  to  which 
we  must  refer  our  readers. 


PENNSYLVANIA  FISHBBY  LAW. 

A  new  fishery  law  has  just  been  passed  by  the  State  of 
Pennsylvania,  which  provides  for  the  appointment  of  three 
competent  peraons,  to  be  known  as  the  State  Fishery  Com- 
missioners, who  are  to  hold  their  ofiices,  unless  the  commission 
is  sooner  dissolved  by  legislative  enactment,  for  three  years. 
Their  duties  are  to  foi^ward  the  restoration  of  the  inland  fish- 
eries, and  16  stock  the  sathe  with  suitable  fish,  and  also  to  su- 
perintend the  erection  of  fish-w^ys  as  specified  in  the  act. 
Special  attention  is  to  be  given  to  the  construction  of  fish-lad- 
ders, of  which  there  are  to  be  built  during  the  year  1873  one 
in  the  Columbia  dam,  one  in  the  Clark  Ferry  dam,  one  in  the 
Shamokin  dam,  and  one  in  the  fii*st  dam  in  the  Juniata  River, 
above  its  junction  with  the  Susquehanna,  for  which  |25,000 
are  appropriated.  During  the  year  1874  ladders  are  to  be 
placed  in  the  Muncy,  Nanticoke,  and  Lewistown  dams,  one  in 
each  of  the  first  two  dams  occurring  on  the  Lehigh  River, 
above  its  junction  with  the  Delaware,  and  one  in  the  Towan- 
da  dam,  in  the  north  branch  of  the  Siisquehanna  River,  for 
which  $30,000  are  appropriated.  DuHng  the  year  1875  lad- 
ders ai-e  to  be  placed  in  the  Newton  Hamilton  dam,  in  the 
Raystown  branch  dam,  and  in  the  third  and  fourth  dams  on 
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the  Lehigh  River,  above  its  junction  with  the  Delaware,  for 
which  an  allowance  of  $20,000  is  made,  the  whole  amount  ap- 
propriated being  $75,000. 

It  is  provided  that  these  fish-ways  must  be  construct-ed 
in  a  manner  satisfactory  to  the  Commissioners,  and  are  not 
to  be  paid  for  until  approved  by  them.  The  Commissioners 
are  authorized  to  appoint  two  fish-wardens  in  each  of  the 
reaches  or  stretches  of  the  river  immediately  below  the 
dams  mentioned,  who  are  to  provide  against  any  violation 
of  the  fishery  laws.  In  the  event  of  New  Jersey  making 
an  equal  appropriation,  the  expenditure  of  $3000  is  author- 
ized for  the  artificial  propagation  of  shad  in  the  Delaware 
River. 

The  provisions  against  fish-baskets,  eel  weirs,  or  racks,  and 
similar  contrivances,  enacted  in  1871,  are  to  extend  to  all 
streams  in  the  commonwealth,  and  the  Fishery  Commission- 
ers are  to  take  due  notice  of  any  violation  of  the  law.  They 
are  required  to  select  suitable  locations  for  hatching-houses, 
to  stock  and  to  supply  the  waters  of  the  commonwealth  with 
iisefulfood  fishes,  either  by  distributing  the  impregnated  spawn 
or  the  fry.  For  the  necessary  material  and  services  the  sum 
of  $10,000  is  appropriated. 

All  persons  hereafter  erecting  dams  in  any  rivers  of  the 
state  are  required  to  supply  fish-ways  satisfactory  to  the 
Commissioners,  under  a  severe  penalty.  The  catching  offish 
of  any  kind  with  a  seine  having  a  mesh  less  than  ten.inched(?), 
or  by  any  other  appliance,  excepting  the  hook  and  line,  be- 
tween the  15th  day  of  June  and  the  10th  day  of  August,  is 
to  be  considered  a  misdemeanor,  and  is  liable  to  a  fine  not  ex- 
ceeding $100,  and  imprisonment  not  exceeding  six  months. 
This  provision  does  not  apply  to  the  Delaware  River  below 
Trenton  Falls.  - 

The  act  further  provides  that  the  capture  or  possession  of 
any  shad  taken  in  the  Delaware  River  or  its  tributaries  be- 
low Trenton  Falls  between  the  11th  day  of  June  and  the  10th 
day  of  August,  or  above  the  head  of  Trenton  Falls,  or  any 
where  on  the  Susquehanna  or  its  tributaries  within  the  state, 
between  June  16  and  August  10,  shall  be  punishable  by  a 
fine  of  $5  for  each  fish,  although  a  special  exception  is  made 
in  behalf  of  the  Fishery  Commissioners  of  the  state,  the  co- 
riparian  states,  and  the  United. States  Commissioner  of  Fish 
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and  Fishieries  during  the  prohibited  period  for  the  purpose  of 
natural  or  artificial  spawning  or  propagation. 

It  is  also  provided  that  no  fish  whatever  shall  be  taken, 
either  shad  or  other  species,  between  twelve  o'clock  at  night, 
Saturday,  and  the  ensuing  midnight  of  Sunday,  the  penalty  to 
consist  of  the  confiscation  of  the  boats  and  a  fine  of  $100. 
Trenching  upon  fish-ponds  is  also  made  punishable,  provided 
due  notice  be  given  at  the  ponds  or  preserves  that  said 
waters  are  private  property.  It  is  also  enacted  that  no  fish 
shall  be  taken  except  with  hook  and  line  within  half  a  mile 
of  any  part  of  a  dam  or  a  chute  in  which  there  is  now,  or  may 
hereafter  be,  any  fish-way  for  the  passage  of  fish  up  or  down, 
the  penalty  for  the  violation  of  which  is  not  to  exceed  $100. 
The  provisions  of  this  section  do  not  take  effect,  however,  un- 
til the  first  of  March,  1874. 

The  Commissioners  are  to  be  paid  their  reasonable  and 
necessary  expenses  for  the  performance  of  their  duties,  but 
receive  no  salary.  They  are  required  to  file  a  bond  in  the  sum 
of  $10,000  for  the  faithful  performance  of  their  work. 

The  Commissioners  appointed  under  the  act  are  Messrs. 
H.  J.  Reeder,  of  Easton,  B.  L.  Hewitt,  of  HoUidaysburg,  and 
James  Duffy,  of  Marietta. 

OHIO  FISH   COMMISSION. 

Ohio  is  to  be  added  to  the  list  of  states  that  have  author- 
ized the  appointment  of  Fish  Commissioners,  and  otherwise 
provided  for  the  preservation  and  increase  of  food  fish  with- 
in thieir  borders.  The  appointees  as  Commissioners  are  John 
Hussey,  of  Loveland,  John  H.  Klippart,  of  Columbus,  and  Dr. 
Elisha  T.  Sterling,  of  Cleveland,  in  whose  hands  we  are  con- 
fident the  interests  of  the  state  in  this  direction  will  receive 
careful  attention. 

MICHIGAN  FISHBBY  BILL. 

The  Legislature  of  Michigan  has  just  passed  a  law  provid- 
ing for  the  establishment  of  a  Board  of  Fish  Commissioners, 
to  consist  of  the  Governor,  and  two  persons  (George  Clark,  of 
Ecorse,  and  George  H.  Jerome,  of  Niles)  to  be  appointed  by 
him.  Their  duty  is  to  supervise  the  execution  of  all  the  laws 
now  existins:  or  hereafter  to  be  made  in  relation  to  the  fish- 
eries,  and  to  carry  out  the  same.    More  especially  they  are  to 

T2 
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take  charge  of  the  artificial  propagation  of  fish,  and  to  report 
the  result  of  their  labors  to  the  Legislalaire.  A  saitable  lo« 
cation  is  to  be  selected  for  a  state  fish-breeding  establishment, 
and  for  which  the  appointment  of  a  superintendent,  at  a  salary^ 
of  $1200  a  year,  is  authorized.  An  appropriation  of  $7500  is 
made  for  the  year  1873,  and  a  similar  sum  for  the  year  1874. 
The  Commissioners  are  to  receive  the  amonnt  of  actual  ex- 
penses incun*ed  while  in  .the  discharge  of  their  duty,  but  no 

salary. 

Wisconsin  had  previously  made  an  appropriation  of  $1^00 
for  the  same  purpose,  its  expenditure  .to  be  under  the  direcUon 
of  Professor  Baird,  United^  States  Commissioner  of  Fish  and 
Fisheries.  So  far,  Indiana  and  Illinois,  are  the  only  Lake 
States  that  have  not  recognized  this  interest^  and  initiated 
steps  for  its  promotion.  Pennsylvania  has  just  .made  a  libr 
eral  appropriation  for  the  purpose,  and.it  is  hoped  that  New 
York  will  not  hesitate  to  continue  to  famish  the  necessary 
appropriations.  At  present  the.  entire  sedes.of  New  £ngland 
and  Middle  States,  with  the  exception  of  Delaware^  have  taken 
action  in  the  same  direction.  Nothing  bafl  been  done  by  Ma- 
ryland and  Virginia,  nor  any  of  the  more  Southern  pr  West- 
ern States  except  Alabama.     Californis^  it  is  well  known,  has 

a  very  efficient  board.  

.' '   '  '  I       » 

HYBRIDS   OP   SALMON  Alfl)  TROp-?:.        .         , 

The  attention  of  fish*culturiats  in  Europe  has  lately  been 
directed. very. extensively  to  .the  subject  of. raising  hybrids 
between  the  different  kinds  of  SalmonidoBy  the  favorite  being 
a  cross  between  the  true  salmon  and  the  common  trout.  A 
large.pei*centage  of  these  hybrid  eggs  hatch  out  and  develop 
into  fish,  which  rapidly  attain  a  large  size, and, possec^g  re- 
markable excellence  of  flesh.  They  have  the  very  desirable 
characteristic  of  not  wandering  off  to  sea,  but  of  remaining 
in  the  rivers  daring  their  lifetime,  and  of  being  in  season 
throughout  the  year.  What  is  most  remarkable  in  this  case 
is  the  fact  that  a  number  of  them  a^'e  actually  fertile  and  ca^ 
pable  of  reproducing  their  kind ;  but  the.  expense  and  trouble 
of  obtaining  a  stock  of  hybrid  eggs  from  parents  of  the  two 
species  is  so  trifling  that  direct  crossing  is  generally  resort- 
ed to.  ,        . 

We  are  not  aware  that  the  experiment  of  hybrid ianng  /Sor^ 
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monidcB  has  yet  been  tried  in  the  United  States,  but,  from 
the  great  superiority  of  the  brook  trout  of  Eastern  North 
America  over  the  £uropean,.it  is  probable  that  an  improved 
breed  could  i*eadily  be  secured. 

CULTIVATION   OP   FISH  IN  PITCHES  AND  PONDS. 

Much  attention  is  noW  being  paid  in  Germany  to  the  cul- 
tivalrion  offish  in  ponds  and  ditches,  and  it  has  been  found, 
contrary  to  the  generally  received  opinion  in  reference  to  such 
localities,  that  they  are  more  favorable  for  the  purpose  than 
other  large  bodies  of  water,  apparently  fresh  and  pure  in  their 
character.  This  is  doubtless  owing  to  the  great  abundance 
of  animal  life,  as  well  as  to  the  more  decided  concentration  of 
vegetable  substances  in  the  form  of  living  plants  of  different 
kinds,  including-  the  algie.  This  produces  a  constant  evolu- 
tion, of  oxygen  needed  for  the  respiration  of  the  fish,  and  al- 
lows a  larger  mass  of  life  to  be  crowded  together  in  a  given 
space.  The  reproduction  of  the  species  is  also  unusually 
rapid,  and  the  yonng  grow  very  quickly. — Deutsche  Mscherei- 
Verein^lSlS.  ■___ 

XTNITBD  STATES  SAI^ON-BSBEDING  ESTABLISHMENT  AT  BUCKS- 

POET,  ME. 

We  have  already  refen^ed  to  the  experiment  of  Mr.  Charles 
G.  Atkins,  in  reference  to  the  propagation  of  salmon,  and  to 
the  success  which  has  attended  these  efforts.  It  will  be  re- 
membered that  this  gentleman  commenced  purchasing  living 
salmon  at  the  time  they  first  entered  the  Penobscot  River, 
in  June,  1872^  and  continued  to  do  so  until  the  close  of  their 
run,  and,  placing  them  in  a  pond  of  some  sixty  acres,  near 
Bucksport,  detained  them  there  until  the  true  spawning  sea- 
son began.  In  this  way  he  succeeded  in  obtaining  over  600 
mature  fish,  ranging  from  ten  to  twenty-five  pounds  in  weight. 

On  their  firet  introduction  into  the  pond  it  was  impossible 
to  distinguish  between  the  sexes,  the  males  and  females  both 
being  of  a  silvery  color,  and  provided  with  short  jaws.  A 
very  interesting  change,  however,  took  place  in  the  males  to- 
ward the  end  of  October,  the  jaws  lengthening,  the  upper  be- 
ing curved  down,  and  the  under  one  becoming  provided  with 
a  vertical  conical  process,  fitting  into  a  hollow  of  the  upper 
jaw.     At  the  same  time  the  skin  assumed  great  brillis^np^ 
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of  tints,  bright  reddish  spots  developing  all  over  the  surface, 
and  imparting  a  very  handsome  appearance  to  the  fish. 

The  effs:s  were  taken  from  the  females  before  the  end  of  No- 
vember ;  and,  after  being  impregnated  properly,  were  placed 
in  Mr.  Atkins'  hatching-hoase  at  Bucksport,  to  the  number 
of  nearly  1,400,000.  They  were  kept  at  Bucksport  until  Feb- 
ruary, when  they  were  sufficiently  far  advanced  to  permit' 
their  distribution*  Mr.  Atkins'  operations  having  been  pros- 
ecuted partly  at  the  expense  of  the  United  States  appropria- 
tion, and  partly  at  that  of  several  New  England  States,  a  di- 
vision was  made,  and  the  share  at  the  command  of  Professor 
Baird,  United  States  Commissioner  of  Fish  and  Fisheries,  was 
distributed  among  the  New  England  States,  New  York,  New 
Jersey,  Pennsylvania,  Ohio,  Michigan,  and  Wisconsin,  and 
placed  in  hatching -houses  in  the  several  states,  where  the 
process  of  development  will  be  completed,  a  period  of  four 
months  usually  elapsing  between  the  first  taking  of  the  eggs 
and  the  emergence  of  the  young  from  its  envelope. 

The  salmon,  afler  being  treated  at  Mr.  Atkins'  establish- 
ment, were  allowed  to  go  to  the  sea,  care  being  taken  to  mark 
each  with  i  tag,  so  that,  if  again  taken,  it  might  be  identified. 
Although  a  passage-way  was  opened  between  the  pond  and 
the  river,  about  two  hundred  fish  preferred  to  remain  and 
spend  the  winter  in  the  pond ;  and  it  was  not  until  the  early 
part  of  March  that  they  began  to  leave,  going  down  into  the 
river,  and  thence,  in  all  probability,  into  the  sea.  This  fact 
is  in  accordance  with  one  that  has  recently  been  established 
as  characteristic  of  the  American  salmon — namely,  their  tend- 
ency to  spend  the  winter  in  fresh- water  ponds,  and  then  re- 
turn to  the  sea,  coming  back  in  a  few  months  in  good  health 
and  vigor.  ^^_^ 


MARKED   SALMON   ON  THE   AMERICAN   COAST. 

In  the  operations  on  the  part  of  the  general  government 
and  of  the  New  England  States  for  securing  salmon  spawn 
for  stocking  our  rivers  and  lakes,  six  hundred  salmon  were 
caught  and  preserved  alive  in  the  summer  of  1872  by  Mr. 
Charles  G.  Atkins  at  Bucksport,  Maine.  These  were  kept 
penned  up  for  several  months  until  November,  at  which  time 
their  eggs  were  ripe  for  treatment.  But  few  of  these  fish 
were  injured  in  the  operation,  and  the  rest  were  returned 
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aiive  into  the  waters.  Some  of  them  immediately  passed 
down  to  the  sea,  and  others  remained  daring  the  winter,  and 
proceeded  to  the  sea  in  the  early  spring. 

For  the  purpose  of  determining  certain  questions  connect- 
ed with  the  rate  of  growth  and  the  periodicity  of  return  of 
these  fish,  Mr.  Atkins  took  the  trouble  to  affix  to  each,  before 
liberating  it,  a  tag  of  silver  or  platinum,  upon  which  was 
impressed  a  distinctive  number.  The  tags  were  oval,  and 
about  half  an  inch  in  length,  attached  in  some  cases  to  a  band 
encircling  the  tail,  and  in  others  by  a  wire  to  the  large  back 
iin.  A  list  was  made  indicating  the  weight  and  date  of  each 
fish ;  and  Mr.  Atkins  has  issued  a  circular,  under  date  of  April 
22,  asking  that  any  salmon  taken  during  the  present  season 
with  one  of  these  tao^s  attached  be  sent  to  him  for  examina- 
tion.  He  offers  the  market  value,  according  to  the  weight, 
for  each  fish,  and  a  bonus  of  Id  on  their  being  sent  to  Bucks- 
port.  It  is  much  to  hei  hoped. that  fishermen  and  others  who 
may  come  into  possession  of. these,  fish  may  not  fail  to  com- 
ply with  Mr.  Atkins'  request,  as  the  questions  to  be  answer- 
ed by  the  comparison  of.  their  condition  with  that  of  the  last 
year  are  of  the  utmost  practical  importance. 

TRANSPORTING   SALMON   EGGS  TO   NEW  ZEALAND. 

A  renewed  effort  has  lately  been  made  in  the  direction  of 
stocking  the  Australasian  waters  with  salmon.  The  experi- 
ment of  transporting  eggs  of  salmou  and  trout  into  those 
waters  has  been  repeatedly  made,  and,  as  far  as  the  latter 
species  is.  concerned,  with  distinguished  success,  this  fish  be- 
ing now  caught  in  large  numbers  and  of  great  weight.  There 
is,  however,  no  positive  evidence  of  the  existence  of  the  sal- 
mon in  the  rivers,  although  large  fishes  have  repeatedly  been 
seen,  which  could  scarcely  be  any  thing  else;  but  none  have 
been  actually  captured. 

Special  arrangements  were  made  during  January,  1873,  to 
transport  about .  80,000  salmon  eggs  on  the  vessel  Oberon^ 
bound  from  London  to  Austr&lia.  .  In  view  of  the  necessary 
length  of  the  journey,  and  of  the  fact  that  the  temperature 
must,  for  a.  great  portion  of  the  way,  be  that  of  summer,  the 
only  possibility  of  success  lay.  in  retarding  the  development 
of  the  eggs  by  means  of  an  abundant  supply  of  ice.  For  this, 
purpose  a  small  house  was  built,  the  internal  dimensions  of 
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which  were  thii^een  feet  by  nine,  and  eight^^eet  in  height,  iff^ 
closed  in  the  bulk-heads  abaft  the  foremagt/and  situated  in- 
the  hold  of  the  vessel  below  the  water4ine^  Thw  house  was 
surrounded  by  a  skin  of  powdered  obai*eoal,  about  a  foot 
thick,  as  a  non-conductor,  and  is  lined  throughout  with  sheet 
lead.  On  the  floor  of  the  ice-house  was  placed  a  woodenr 
grating  to  caiTy  off  the  malted  ice,  while  the  -boxes  contain- 
ing the  ova  were  placed  upon  the  grating,  fitting  closely  to 
each  other.  Upon  this  gt*ating  were  laid  blocks  of  ice  of 
about  two  feet  cube,  and  then  another  tiei^  of  boxes  also  gar- 
mounted  with  ice;  and  the  whole  was  not  to  be  disturbed 
until  the  veserel  reached  itff  destination*  It  is  hoped,  in  con-^ 
sequence  of  these  prooautions,  that  a  ^cooBidetable  number  of 
eggs  will  sur^rive;  the  low  temperature  secured  by  the  use 
of  the  ice  retarding  the  development  of  the  eggs  to  such  a 
degree  that  on  their  arrival  they  can  be  transported  to  the 
hatching^troughS'  and  there  developed. 

The  eggs  themselves  are  placed  in  pine  boxes  about  twelve 
inches  long,  eight  inciies  widej  and  five  inches  deep,  sufficient- 
ly strong  to  support  the  weight  of  the  ice*  The  bottom'  of 
each  box  has  a  layer  of  charcoal,  in  small  pieces,  upon  which. 
broken  ice  is  spread.  Abed  of  moss  is  then  superposed,  and 
upon  this  the  eggs  are  distributed ;  then  a  second  layer  of 
moss  is  put  upon  the  top*  Ice  is  also  placed  above  this,  and 
the  lid  screwed  down. 

In  transporting  ithe  eggs  of  salmon  and  trout,  it  is  usually 
customary  to  fceep^diem  in  the  original  hatching-boxe9  until 
the  eyes  make  their  appearance,  which  with  the  time  salmon 
requires. from  thirty  to  sixty  days,  according  to  the  temper- 
ature of  the  water^  They  may  then  be  packed  in  moss  and 
transported  to  a  great  distance*  In  the  present  instance  it 
was  impossible  to  wait  for.  this -period  to  arrive,  and  the  eggs 
were  packed  a  few  days  after  impregnation.  • 

The  total  cost  of  this  experiment  will  be  very  considerable, 
the  ice  alone  costing  |500,  and  the  freight  for  the  ice-house 
itself  nearly  as  much  more.  .  It  is  not  a  little  remarkable  that 
the  gentlemen  who  have  charge  of  the  experiment  of  stock- 
ing the  waters  of  Australia  and  New  Zealand  with  salmon 
have  not  turned  their  attention  to  California,  where  salmon 
are  to  be  found  much  better  fitted  for  -the  temperdttire  of 
Australia  than  the  European  species.     The  Australian  line 
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of  8teamere  from  San  Francisco. could. transport  these  eggs 
and  deliver  them  in  about  thirty  days,  and  with  the  almost 
absolute  oet*tainty  of  a  successful  result.  In  the  case  of  the 
Oberon^  from  three  to  six  months  will  elapse  before  the  jour- 
ney will  be  accomplished.  The  salmon  of  Japan  and  Kamt- 
schatka,  would  also  be  equally,  or  even  moi'e  eligible  for  the 

experiment.-^19  A^  January  1%^  1873, 64. 

,  ■■  ■   .'  ■ 

NATUJEUX.USATION   OF  TKOUT  IN   NEW   ZEALAND. 

The  Acclimatization  Society  of  New  Zealand  announces  the 
capture  of  a  full-grown  English  trout,  the  result  of  spawn 
sent  out  from  England,.and  hatched  between  the  28th  of 
September  and  the  10th  of  October,  1868.  They  have  been 
seen  for  the  last  three  years,  and  a  male  fish  was  recently 
captured  weighing  ten  pounds  and  three  ounces.  The  ques- 
tion whether  .the  trout  are  multiplying  by  themselves  has 
been  established  by  the  capture  of  quite  a  number  only  about 
three  inches  long. 

.  It  is  still  unc6i*tain  whether  the -salmon  which  have  been 
i-epeatedly  transmitted  to  Australia,  and  New  Zealand  have 
survivedrand  multiplied.  Large. fish  have  been  often  seen  in 
the  rivers,  which,  it  was  thought,  could  be  nothing,  else  than 
these  fish ;.  but  the  subject  has  not  been  verified  by  an  actual 
capture.  We  .have  already  referred  to  the.  shipment  of  a 
fresh  quantity  of  salmon  spawn  from  England  in  January 
last,  and  we  hope  soon  to  learn  of  their  safe  arrival  at  their 
destination.— 2^,  Jtfay  24, 1873,  368. 

t       '   •      ;  .  I       i,  .  .    .  .      •  I  •  ','1 

.  F00X>  FOE  DIMINUTIVE  TROUT. 

Fer  a  long  time,  a  special  object  with  trout-breeders  has 
beem  to  obtain  living  organisms  of  suffiaient  minutenesg  to 
answer  the  purpose  of  food  fi>r  the  fry,  especially  during  the 
period  which  intervenes  between  the  absorption  of  the  yolk 
sac  and.  the  age  of  about  four  months,  after  which  they,  are 
more  aWo  to  care  for  .themselves,  lia  material  generally 
employed  in  fi8h^batching  establishments  has  been  chopped 
meat,'  liver,  muscular  fibre,  or  other  sabstances,  which,  when 
supplied  in  small  inclosures,  is  veryapt  to  produce  foulness 
of  the  water,  resulting  in  the  sickness  or  death  of  the,  fish. 
Even  under  the  most  favorable  circumstances  the  minute 
fresb-water  crustaceans  of  the  genera  i>apAma,  Ci/dopSj  etc., 
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are  scarcely  produced  in  numbers  sufficient  for  the  object 

desired. 

Mr.  Frederick  Mather,  a  practical  trout-breeder,  of  Honeoye 
Falls,  N.  Y.,  now  proposes  to  use  the  larvae  of  the  common 
mosquito,  as  answering  this  purpose  better  than  almost  any 
thing  else,  as  they  remain  alive  until  hatched,  and  in  their 
different  stages  are  admirably  adapted  to  the  wants  of  the 
trout.  He  estimates  that  about  two  barrels  of  rain-water 
will  be  required  for  each  thousand  fry,  the  insects  to  be 
strained  out  from  time  to  time  as  fast  as  they  are  developed 
and  thrown  into  the  trout-pond.  The  young  fry  take  this 
food  with  gr^at  avidity,  and  seem  to  thrive  admirably  upon  it. 


INCBEASE   IN  THB    GROWTH   OF  TBOtTT. 

It  is  asserted  by  high  authority  that  a  single  trout,  in  in- 
creasing in  weight  from  the  newly  born  stage  to  one  ponnd, 
or  from  one  pound  to  two  pounds,  will  require  fifty  pounds 
of  flesh  for  the  operation  ;  while  much  is  wasted,  the  greater 
part  is  eaten.  With  a  large  number  of  fish  the  waste  is  less. 
It  is  estimated,  however,  that  a  thousand  trout  of  one  ponnd 
each  can  be  brought  to  a  weight  of  two  pounds  each  at  aa 
expenditure  of  about  12,000  pounds  of  flesh.  Horse-meat  is 
principally  used  for  this  purpose  in  Europe,  oh  account  of  its 
greater  cheapness.  _j • 

ALLEGED   OCCUBBENCE    OF   SHAD   IN  THE   MISSISSIPPI. 

In  reference  to  the  occurrence  of  shad  in  the  Mississippi 
Valley,  we  learn  from  Mr.  H.  A.  Pattison  that  while  engaged 
professionally  in  the  spring  of  1867  in  trying  to  close' the 
Roman  Crevasse  in  the  Mississippi  River,  about  sixty  miles 
above  New  Orleans,  he  saw  two  fine  shad  taken  with  a  dip- 
net  from  the  water  running  through  the'  crevasse.  -These 
were  caught  by  a  negro,  who  stated  that  he  had  never  seen 
such  fish  before,  and,  being  afraid  to  eat  them,  was  perfectly 
willing  to  sell  them.  Mr.  Pattison  reports  that  he  is  willing 
to  testify  that  they  were  equal  in  flavor  to  any  he  had  eaten, 
either  from  the  Potomac  or  the  James  River.  The  date  of 
this  Occurrence  was  the  12  th  of  April,  1867.  He  furthermore 
remarks  that  he  was  engaged  in  1857  in  the  location  of  the 
Memphis  and  Little  Rock  Railroad,  and  that  while  on  White 
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River  he  was  informed  by  a  former  resident  of  North  Caro- 
lina, who  was  perfectly  familiar  with  the  shad,  that  he  had 
seen  schools  of  them  in  the  White  River,  in  every  respect 
iindistinguishable  from  those  in  his  native  state.  From  the 
date,  April  12,  it  would  seem  that  the  shad  most  probably 
enter  the  Mississippi  about  the  beginning  of  that  month, 
somewhat  later  than  the  period  of  their  ascent  of  the  rivers 
of  Florida  and  Georgia. 

SHAD   IN  THE   SACRAMENTO   BIVER. 

According  to  the  Sacramento  Daily  Mecord^  a  veritable 
shad  was  caught  in  that  river,  at  Jackson's  Ferry,  on  the 
14th  of  March  last,  and,  if  so,  was  of  course  one  of  the  first 
fruits  of  the  enterprise  of  the  California  State  Commissioners 
in  the  stocking  of  that  river  under  the  direction  of  Seth 
Green.  The  fish  was  about  twelve  inches  in  length,  and 
weighed  about  a  pound,  and  although  not  submitted  to  an 
expert  for  identification,  it  was  yet  recognized  as  a  true  shad 
by  several  persons  who  were  familiar  with  this  species  in  the 
Eastern  waters. 

Seth  Green  had  offered  a  reward  of  $50  for  the  first  shad 
actually  caught  in  said  river,  the  fact  to  be  decided  by  good 
authority ;  and  the  captors  of  the  specimen  referred  to  now 
regret  that  they  had  not  taken  the  necessary  pains  to  sub- 
mit it  to  such  authority  for  identification. — Sacramento  Daily 
Record,  \ 

SHAD   IN   CALIPOENIA  WATERS. 

The  expenment  initiated  by  the  California  Fish  Commis- 
sioners in  1871,  with  the  assistance  of  Seth  Green,  in  the  way 
of  transporting  young  shad  from  the  Atlantic  to  the  Pacific, 
has  borne  actual  fruit,  as  it  appears  by  an  ai*ticle  in  the 
Rochester  Daily  Uhion^  quoted  from  the  Vallejo  Chronicle 
of  April  20,  that  a  veritable  shad  was  taken  in  a  net  at  the 
junction  of  Carquinez  and  Vallejo  straits,  opposite  the  Navy- 
yard  magazine.  It  was  about  sixteen  or  seventeen  inches 
long,  and,  if  a  genuine  shad,  was  about  two  yeara  old.  The 
sex  is  not  given,  although  probably  it  was  a  male.  We  trust 
that  the  specimen  has  been  preserved,  so  that  its  actual  identi- 
fication may  become  possible.  Subsequent  accounts  state  that 
on  the  30th  of  April  another  shad  was  captured,  and  that  on 
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inquiry  it  has  been  ascertained  that  quite  a  number  have  been 
taken. — RocJiester  Daily  Union,  May  9, 1873. 

SHAD   I?f  THE.  AXTAMAHiL  BIYBR. 

According  to  Dr.  S.  W.  Wilson,  of  Darien,  Geoi^taj  the  sup- 
j)ly  of  6had  in  the  Altamaba  River,  in  that  state,  has  not  ma- 
terially changed  d»ring  his  recollection.  This  fish  enter  the 
river  in  the  beginning  of  January,  and  are  taken  for  about 
two  months.  They  are  captured  by  means  of  gill  nets,  the 
river  being  too  much  obstructed  by  drift-wood  to  allow  seines 
to  be  drawn.  • 

HATCHING   STRIPEir  BASS  ARTIFICIALLY.  . 

A  very  important  experiment  was  made  by  Mr.  M.  G.  Hol- 
ton,  the  foreman  of  one  of  the  parties  organized  by  Seth 
Green,  under  the  direction  of  the  United  States  Commissioner 
of  Fish  and  Fisheries,  for  the  multiplication  of  useful  food 
fishes  in  the  rivers  and  lakes  of  the  United  States.  Mr. 
Green  has  been  engaged  since  the  early  part  of  April  in  the 
work  in  question,  commencing  first  on  the  Savannah  River, 
and  proceeding  thenceto  the  Nettse,  the  Roanoke,  the  Poto- 
mac, the  Susquehanna,  the  Delaware,  etc.  The  fact  that  the 
fish  have  become  nearly  extinct  in  sotne  of  the  rivers,  and 
the  high  state  of  the  water  in  others  iiiterfering  very  ma- 
terially With  the  success  of  these  labors,  4ihe  number  of  shad 
hatched  out  was  considerably  less  than  had  been  hoped  for. 

Noticing,  however,  that  some  of  the  rock-fish,  or  striped  bass, 
taken  at  Weldon,  appeared  to  be  filled  with  ripe  spawn,  Mr. 
Holton  made  the  experiment  of  securing  this  and  placing  it 
in  the  hatching-boxed,  and  in  three  days'  time  the  young  fish 
emerged  from,  thisir  shells,  and  were-  turned  lo6s6  into  the 
water.  The  number  hatched  was  about  100,000,  and  were 
derived  from  two  females  —  one  furnishing  about  100/)00 
eggs,  and  the  other  20,000.  Contrary  to  the  general  antici- 
pation, the  eggs  of  the  striped  bass  proved  to  be  easily  man- 
aged, and  are  dry,  separate  when  excluded,  like  those  4f  the 
shad,  and  do.  not  adhere  to  objects  they  touch,  like  those  of 
the  herring,  yellow  perch,  and  wall-eyed  pike  k>v  Lttcioperea. 
'  The  eggs  are  about  the  same  size  as  those  of  the  shad, 
but  the  young  are  taUier  smaller  and  with  less  capacious 
yolk-bag;  so  much  smaller  are  they,  indeed,  that  they  read- 
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ily  escape  tbtough  the  wire  mesfees  that  constitute  the  bottom 
of  the  hatching-boxes. 

As  the  rock-fish^  or  striped  bass,  is  a  far  more  valuable  fish 
than  the  shad,  and  has  beeti  equally  reduced  in  number,  the  fea- 
sibility of  hatching  them  artificially  is  a  fact  of  very  great  im- 
portance ;  and  it  is  to  be  hoped  that  the  expenihent  will  be 
continued  whenever  the  opportunity  occurs,  so  as  to  restore 
the  species  to  its  native  waters. 

The  eggs  hatched  out  by  Mr.  Holton  came  from  fish  of 
about  six  and  eight  pounds  respectively,  and  he  is  of  the 
opinioh  that  large  fish  weighing  from  forty  to  sixty  pounds 
would  readily  yield  a  million  of  eggs.  The  eggs  are  rathet* 
more  delicate  and  tendei' than  those  of  the  shad,  bearing  any 
compression  less  readily,  on  account  of  the  greater  thinness 
and  transparency  of  the  shell. 

FBEDIKG   OF  CRAWFISH  IN  PONDS. 

In  the  cultivation  of  crawfish  for  market  purposes  in  Eu- 
rope, it  is  customary  to  haVe  thfee  pObds  or  ditchi^s,  walled 
tip  with  coarse  stohe ;  one  of  them  dfe^tirfed  for  the  one-year 
old  animals,  a  second  for  those  of  two,  and  a  third  for  those 
of  three  y^ars;  They  are  filled  for  three  fourths  of  their 
depth  with  water,  a  stream  of /resh  water  being  introduced 
through  a  wooden  trough.  The  fish  are  fed  three  times  a 
day  in  the  ditches  with  chopped  liver,  and  with  a  mixture 
of  one  part  flour  and  two  parts  bran,  which  is  made  up  with 
water  into  balls,  boiled,  and  then  chopped  up  again.  The 
refiise  of  fish  is  also  used  for  the  older  animals. 

Crawfish,  like  crabs  of  all  kinds,  are  best  for  food  during 
their  breeding  season,  or  when*  they  are  in  a  sofl-shell  con- 
dition, about  the  end  of  June  or  beginning  of  July.  About 
six  years  are  required  to  bring  these  crabs  to  maturity. 
They  may  be  readily  kept  for  market  purposes  for  a  number 
of  days  by  inclosing  them  in  boxes  or  tubs  filled  with  grass, 
or  other  fresh'  vegetable  matter.  They  must,  however^  be 
quite  dry,  and  not  partly  immersed  in  water. 

According  to  recent  writers,  the  female  does  not  reprodtice 
during  the  first  year,  and  during  the  second,  though  the  eggs 
are  visible,  they  do  not  possess  an  embryo.  These  are  held 
under  the  tail  by  the  feet.  Impregnation  takes  place  by  the 
application,  on  the  part  of  the  male,  of  a  glutinous  material. 
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The  female  carries  the  eggs  until  June  or  July  of  the  foUoir- 
ing  year,  at  which  time  they  hatch  out.  The  young  crab 
remains  about  eight  days  longer  attached  to  the  parent,  afler 
which  it  separates  and  takes  care  of  itself.  The  animals  are 
generally  collected  in  July,  August,  and  September,  the  cap- 
ture being  effected  by  means  of  small  lines  to  which  pieces  of 
fish,  frogs,  etc.,  are  fastened.  The  best  time  for  this  purpose 
is  during  warm  moonlight  nights. — 10  G^  March  1, 1873,41. 

CULTURE    OF  THE   STERLET. 

Dr.  Knoch,  in  a  communication  upon  the  artificial  culture 
of  the  sterlet  (a  much  esteemed  small  species  of  sturgeon 
found  in  the  River  Volga),  remarks  that  the  best  food  for  the 
newly  batched  fish  consists  of  the  various  species  of  Cyclops 
and  Daphnia^  such  as  are  developed  in  quantity  in  connec- 
tion with  aquatic  plants,  like  the  water -cress,  etc.  These 
are  devoured  by  this  fish  as  greedily  as  they  are  by  the 
whitefish  (Cwegonui)  and  the  other  fSalmonidce,  which  attain 
a  wonderful  growth  in  the  course  of  four  months. 

Dr.  Knoch  refers  to  specimens  of  both  the  eggs  and  of  the 
young  fish  prepared  by  him,  in  bichromate  of  potash,  as  ex- 
hibiting a  remarkable  state  of  preservation,  and  as  being  in 
a  condition  suitable  for  investigating  the  various  stages  of 
growth.  In  the  same  connection  he  also  remarks  that  the 
method  of  dry  impregnation  which  has  been  so  successful 
with  the  salmon  and  trout  is  not  suited  to  the  sterlet,  since 
the  eggs,  like  those  of  many  other  fish  (the  CyprinidcB^  or 
Carp,  especially),  are  so  glutinous  as  to  stick  immediately  to 
any  object  that  they  may  touch,  so  that,  when  gathered  from 
the  parent  and  stirred  together,  they  adhere  to  a  degree 
which  prevents  the  proper  penetration  by  the  spermatozoa. 
— Bull,  Soc.  Imp.  des  Naturalistes  de  Moscow^  1872,  n.,  361. 

TREATMENT   OF   FISH-PONDS. 

Where  carp  or  other  fish  are  kept  in  ponds  or  restricted 
localities,  the  fish,  after  spending  the  winter  in  a  lethargic 
sleep,  or  at  least  rest,  at  the  bottom,  are  frequently  observed 
to  nse  to  the  top  and  swim  violently  on  the  surface ;  and  un- 
less the  entire  body  of  water  of  the  pond  be  changed,  or  the 
fish  transferred  to  some  other  locality,  they  inevitably  die, 
this  fate  sometimes  involving  the  entire  population.     The 
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Geiman  pisciculturists  have  lately  been  endeavoring  to  ascer- 
tain the  causes  of  this  very  inconvenient  occurrence,  with  a 
view  of  applying  a  practical  remedy.  According  to  some,  it 
is  produced  by  the  freezing  over  of  the  pond,  and  the  accu- 
mulation of  snow  on  the  resulting  ice,  exercising  a  pressure 
upon  the  water  which  materially  affects  the  respiratory  func- 
tions of  the  fish.  This  can  hardly  be  a  sufficient  reason,  how- 
ever, since  the  resulting  pressure  is  very  slight  compared  to 
that  which  the  same  fish  may  experience  at  different  depths 
in  large  bodies  of  water.  Another  alleged  cause  is  the  un- 
timely disturbance  of  the  fish,  in  various  ways,  before  they 
have  had  their  full  measure  of  winter's  rest,  this  being  the  re- 
sult of  a  premature  awakening  of  the  fish,  or  of  the  intrusion 
of  pickerel,  or  other  predapeous  species;  Dr.  Frauenfeld, 
however,  is  inclined  to  believe  that  this  may  be  partly  the  re- 
sult of  the  development  of  microscopic  fungi  in  the  water,  es- 
pecially as  a  common  premonition  consists  of  a  change  in  the 
color  of  the  water,  which  becomes  turbid  and  altered  in  ap- 
pearance, in  consequence  of  the  development  of  the  fungi  in 
large  numbers.  The  effect  of  this  is  to  use  up  the  oxygen, 
and  introduce  into  the  water  an  excess  of  carbonic  acid  gas, 
thus  rendering  the  water  insufficient  for  proper  respiration 
on  the  part  of  the  fishes.  With  this  suggestion,  reference  is 
made  to  the  fact  that  certain  fungi  occasionally  develop  very 
rapidly  on  the  surface  of  the  snow,  and  that  it  is  possible  that 
the  snow  fungus,'  or  some  other,  may  develop  equally  in  wa- 
ter of  a  certain  minimum  temperature,  when  the  spores  hap- 
pen to  fall  into  it.  He  advises,  as  the  best  method  of  reme- 
dying the  difficulty,  and  one  in  accordance  with  practical  ex- 
perience, to  plant  the  edges  of  the  pond  with  water-cresses. 
This  plant,  as  is  well  known,  has  a  tendency  to  purify  the 
water  by  the  decomposition  of  the  carbonic  acid  produced  by 
the  respiration  of  fish,  thus  restoring  the  eliminated  oxygen 
to  the  water. —  Ve7*h.  K. K,  ZooLBot.  Ges.yWien,  1872. 

MABITIME   FISHSiBIES   OP  FEANCE  FOE   1871. 

The  BeGue  Maritime  et  Coloniale  for  December,  1872,  con- 
tains a  summary  of  the  maritime  fisheries  of  France  for  the 
year  1871,  and  indicates  a  gratifying  improvement  in  this  in- 
terest as  compared  with  the  results  for  1870.  In  that  year 
the  country  was  just  recovering  from  the  effects  of  the  war 
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with  Germany,  which  caused  the  withdrawal  of  a  large  por- 
tion of  the  industrial  population  froi^i  their  peaceful  pursuits, 
and  particularly  affected  those  connected  with  the  .fisheries. 
Thus,  while  in  1870.  therje  were  101,594  men  employjed  in 
17,833  vessels  of  150,127  tons'  burden,  tli^re  were,  in  1871, 
110,4^6  men  in  18,4Q7  vessels  of  142,774  tops.  The  decrease 
in  the  tonnao^e  in  1871  was  due  t<>  the  smaller. number  of 
large  vessjels  in  the  Newfoundland  and  Iceland  trade.  There 
was  an  equally  gratifying  difference  in  the  yaloe  of  the  fish- 
eries for  1871,  AS  comp^i^ed  with  those. of  1870;  the  anioont 
being. $13,978,45 J  fQr  throne,  and  $11,975,460  for- the  other, 
or  a  difference  of  $2,002^,991  in  fay  or  of  the  latter  y^r. 

An  exceptional  cause,  pf  the  increase  in  value  of  .the  fish- 
eries, in  1871,  is  to  be  found  in  the  unusual  abundance  and 
much  greater  .yield  of  herring,  due  in  part  to  the  wider  field 
of  ppeiaftions.aijd  new  processes; in  tbeir  capture.  The  ear- 
tlip^  fishery,, tpp,, was  grejajrly  augmentpd  in  1871  over  that 
of  1870.  Th^  ood-fishepes  on  the  coast  of  Newfoi;indland 
^n^  Iceland  were  less  exteAsive  in.  1871  than  in  1870. 

The  follo\i:ing  statement  shows  the  number  of  persons  en- 
casjed  in  the  sea-fisheries  of  France  durinqr  1871 :  In  the  cod- 
fisheries  of  Newfoundland  there  were  employed  6014  persons, 
and  iu  those  of  Iceland^  3847  ;  those  engaged  in  fisheiies  on 
the^coasl;  of  France  were,  60,635.;  tho^e  depending  upon  fish- 
ipg.fpr  a  livelihood,  39,361  j  foreign  fishermen  on  the  French 
jDo^s,^,  629 ;  m^kipg  t^jB  tot^l  of  1 10,486. — JRevue  Maritime  et 
jColonidle.J)ecember.lQ12. 

LAWS   EEGULATING  THE   NEWFOUNDLAND  FISHERIES. 

In  view  of  the  possible  danger  pf  extermination  of  the  seals 
^n  the  coa^t^ of  Labrador,  which  now  furnish  so  impoi'tant  a 
resource  to  the  inhabitants  of  Newfoundland,  the  Legislature 
of  the  Colony  ha^  lately  enacted  a  law  providing  that  no 
steainer  shall  leave  for  the  seal-fisheries,  nor  take  any  se^^lp 
on  board,  before  the  tenth  day- of  March,  under  a  penalty  of 
$2000 ;  and  that  no  sailingrvessel  shall  leave  port  for  the  fish- 
.eries,  nor  take  any  seals  on  board,  before  the  fifth  day  of 
March,  under  a  penalty  of  $400.  It  is  also  provided  that  lio 
property,  nor  right  of  property,  shall  be  acquired  by  persons 
.engaged  in  or  prosecuting,  the .  sea\  -  fishery^  either  in  ^  s^als 
captured  and  kil}edj[  and  left  on  the  ice  or  in  the  water^  not 
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in  nets,  or  in  any  seals  of  which  the  claimants  shall  have 
abandoned  the  search,  or  which  they  shall  have  neglected  or 
refused  at  any  one  time  to  take  on  board.. 

The  inquiries  prosecuted  by  the  Committee  of  the  Legifil^- 
ture.  previous  to  the  framing  of  this  act  elicited  some  inter- 
esting facts  in.regiird  to  the  natural  history  of  spals.  It  was 
generally  considered  by  those  engaged  in  the  seal-fishery 
that  the  number  of  male  seals,  at  birth,  exceeds  that  of  the 
females,  by  at  least  three  to  one,  and  one.  witness  expressed 
his  belief  that  among  old  seals  there  are  at  least  twenty 
males  to  one  female.  The  number  of  young  at  birth  rare- 
ly exceeds  one,  twins  being  quite  exceptional.  The  male 
seal,  it  is  said,  manifests  no  particular  care  or  attention  for 
its  offspring,  which  will  be  defended  by  the  mother  when 
abandoned  by  the  father.-^/Sif,  John^a  Semi-weekly  Chronicle^ 
April  22,1^12.  

FISH   INSPECTION  LAW   OF  CANADA. 

»  ■  • 

A  very  thorough  and  exhaustive  fish  inspection  law  has 
lately  been  passed  by  the  Dominion  Parliament,  which  con- 
tains many  provisions  which,  in  the  opinion  of  some,  might 
be  introduced  to  advantage  in  the  United  States.  The  in- 
spectors of  fish  are  required  to  produce  the  proper  branding- 
irons,  which  shall  be  applied  in  their  immediate  presence  and 
sight.  They  are. also  to  see  that  all  kinds  pf  pickled  or  salt- 
ed fish  have  been  .well  preserved,  and  are  free  fi'ow  taint, 
rust,.saltburn,  oil,. or  damage  of  any  kind,  and  all  fish  or  oil 
must  be  packed  properly  in  vessels  of  specified  character  and 
dimensions*  The  inspection  is  to  be  compulsory  in  all  the 
provinces  except  Manitoba  and  British  Columbia;  and  th^ 
exposure  to  sale  of  any  pickled  fish,  without  inspection,  ren- 
ders t^e  bolder. liable  to  a  penalty  of  $0  on  each  package,  be- 
sides the  forfeiture  of  the  goods. 

,  In  regard  to  salmon,  "No*  1"  is  to  consist  of  the  largest, 
best,  and  choicest  kinds,  well  split,  with  the  blood  well  washed 
put  before  being  salted,  and  in  every  respect  free  from  ta,int 
pr  damaore*  "No.  2  "  is  to  embrace  the  best  salmon  that  re- 
main  after  the  selection,  of  "No.  1,"  and  must.be  also  well 
cured  and  free  from  damage,  "No.S"  consists  of  what  re- 
mains  after  the  selection  of  the  first  two  .qualities,  and  must 
also  be.  good  fishy  free  from  damage. 
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"  Mess  Mackerel"  is  to  include  the  best  and  fattest  mack- 
erel, well  cured,  and  such  as  measure  not  less  than  14  inches 
from  the  extremity  of  the  head  to  the  crotch  of  the  tail,  and 
must  have  the  heads  and  tails  taken  off.  "Extra  No.  1"  are 
the  same  as  "Mess,"  with  the  heads  and  tails  left  on.  "No. 
1"  must  also  be  of  the  best  class  of  fish,  but  need  not  meas- 
ure more  than  13  inches.  "No.  2"  are  the  best  that  remain 
after  the  selection  of  the  above  classes.  "Large  No.  3  "  must 
be  13  inches  long;  "No. 3,"  11  inches. 

All  good-looking  mackerel  under  11  inches  must  be  brand- 
ed "  Small  Spring,"  or  "  Small  Fall,"  while  all  sunburned  or 
rasrsred  mackerel,  of  whatever  class,  and  not  otherwise  defect- 
ive,  are  to  be  branded  "  No.  4." 

"  No.  1 "  of  herrings,  gaspereaux,  and  alewives,  comprise 
the  largest  and  best  fish ;  the  best  of  the  remainder  are  to  be 
marked  "  No.  2."  Undersized  herrings  are  to  be  "  No.  3,'* 
with  the  addition  of  the  word  "  small."  Ripped  herrings  are 
bi*anded  "Split;"  gibbed  herrings, branded  "Gibbed;"  her- 
rings not  ripped  or  gibbed,  branded  "Round;"  and  spring- 
caught  herrings,  branded  "  Spring." 

The  best  smoked  hernngs  are  to  branded  "  No.  1,"  and  the 
poorer  ones  "  No.  2 ;"  but  no  fish  shall  be  passed  or  branded 
unless  good,  and  properly  packed ;  and,  if  in  boxes,  these 
are  to  be  18  inches  long,  9  inches  broad,  and  18  inches  deep, 
well  nailed,  with  smooth  tops  or  covers,  the  tops  and  bot- 
toms to  be  at  least  half  an  inch  thick,  and  the  ends  three 
quartei*s  of  an  inch.  Tainted,  burned,  scorched,  and  badly 
smoked  herring  shall  be  considered  "  refuse,"  and  be  so  brand- 
ed. A  classification  into  "  No.  1"  and  "  No.  2,"  similar  to  that 
required  for  salmon,  is  to  be  applied  to  sea-trout,  lake  and 
salmon  trout,  and  whitefish. 

Green  cod-fish  in  barrels,  to  be  classed  as  "No.  1,"  must 
consist  of  the  best  fish,  and  measure  at  least  15  inches  to  the 
crotch  of  the  tail.  Any  other  kinds  of  fish,  not  enumerated, 
must  be  branded  according  to  their  character,  and  properly 
classified.  Each  tierce  is  to  consist  of  300  lbs. ;  half-tierce,  of 
150  lbs. ;  barrel,  of  200  lbs. ;  half-barrel,  of  100  lbs. ;  quintal, 
of  100  lbs. ;  draft,  of  200  lbs. ;  box  of  herrings,  of  25  lbs. ;  to 
be  clear  avoirdupois,  exclusive  of  salt  and  pickle. 

Due  instructions  are  given  in  regard  to  the  branding  of 
whale  and  seal  oil— "Pale"  being  "No.  1,"  "Straw"  "No.  2 
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and  "Brown"  "No:  3."  The  law  provides  that  the  act  is 
not  to  apply  to  fish  landed  in  the  Dominion  in  American  ves- 
sels to  be  reshipped  to  the  United  States,  unless  at  the  spe- 
cial desire  of  the  ownera  of  such  fish. — Halifax  Chronicle. 

RATE    OF   GROWTH   IN  TROUT. 

It  is  Stated  that  the  experiment  of  Mr.  George  Shepard 
Page,  of  marking  some  of  the  large  trout  in  Ran  gel  y  Lake, 
with  a  view  of  determining  their  rate  of  growth,  has  borne 
practical  fruit ;  and  that  a  fish  which  in  1870  was  labeled  as 
weighing  half  a  pound,  proved  to  have  attained  two  and  a 
quarter  pounds  when  taken  in  1873,  showing  that  it  had  in- 
creased about  one  and  three-quarter  pounds  in  three  years. 

RECENT   FISHERY   AND   GAME   LAWS    OF   THE    OHIO   LEGIS- 
LATURE. 

The  Ohio  Legislature,  at  its  last  session,  made  several  en- 
actments of  considerable  interest  in  connection  with  the  sub- 
ject of  fishes  and  fish-culture  in  that  state,  among  them  a  gen- 
eral law  in  reference  to  the  formation  of  companies  for  the 
purpose  of  propagating  fishes  and  establishing  fishenes.  This 
provides  that  a  certificate  shall  be  made  out,  giving  the  name 
of  the  company,  the  place  where  the  fishery  is  to  be  located, 
and  the  amount  of  capital  stock  necessary  to  establish,  finish, 
and  equip  the  same.  The  stock  of  the  company  is  to  be  di- 
vided into  shares  of  not  less  than  five  dollars  each,  and  to 
consist  of  such  sum  as  shall  be  specified  in  the  certificate, 
more  or  less.  The  association  shall  have  permission  to  make 
such  rules  and  regulations  for  its  government  as  it  may  deem 
best^=— fix  the  number  and  character  of  its  oflicers,  prescribe 
the  time  of  their  election,  and  make  any  other  regulations 
necessary  for  the  objects  of  the  organization ;  and  it  is  enact- 
ed that  whenever  any  such  company  shall  acquire  the  right 
to  use  any  stream,  canal,  or  reservoir  for  the  establishment 
of  a  fishery  for  the  purpose  of  propagating  fish,  it  shall  be 
unlawful  for  any  pereon  to  fish  therefrom  without  the  author- 
ity of  the  company,  any  violation  to  be  met  by  the  fines  pro- 
vided for  trespass.  Navigable  streams  and  the  public  ca- 
nals of  the  state  aj'e,  however,  excepted  from  this  provision,  as 
also  any  waters  which,  by  custom  or  usage,  have  been  em- 
ployed heretofore  for  the  purpose  of  fishing  therein. 

U 
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Another  act  provides  tbat  it  shall  be  unlawful  for  any  one 
to  shoot  fish,  or  to  use  any  kind  of  net  or  pound,  in  any  wa- 
ters of  the  state  above  the  common  level  at  high  or  back 
water  of  Lake  Erie  and  of  the  Ohio  River,  or  in  the  water 
of  any  lake,  pond,  or  reservoir  having  a  surface  of  not  less 
than  ten  acres  nor  more  than  eighteen  thousand,  lying  whol- 
ly within  the  state,  whether  the  same  be  a  natural  or  arti- 
ficial body  of  water.  Two  thousand  dollars  are  appropriated 
for  building  shutes  over  the  state  dam. 

An  enactment  for  the  protection  of  fur-bearing  animals  pro- 
vides that  it  shall  be  lawful  to  trap  musk-rats,  minks,  and 
otter  only  between  the  15  th  of  February  and  the  15th  of 
April  following ;  and  that  poison  shall  under  no  circum- 
stances be  used  outside  of  any  building  for  the  destruction 
of  fur-bearing  animals  or  of  vermin.  The  entrance  upon  the 
premises  of  any  one  without  his  consent,  for  the  purpose  of 
trapping,  hunting,  killing,  or  pursuing  the  fur-bearing  animals, 
is  also  prohibited,  the  fines  for  any  offense  against  the  enact- 
ment being  not  less  than  two  nor  more  than  twenty-fii?e  dol- 
lars. The  capture  for  possession,  for  sale  or  otherwise,  of 
deer  is  also  prohibited  at  any  other  time  than  during  the 
months  of  November  and  December. — List  of  Ohio  Law8. 

PACIFIC   COD-FISHBBIES  OP  1873. 

The  cod-fisheries  of  the  Pacific  have  been  quite  successful 
during  the  past  season,  all  the  fish  taken  being  sure  of  a  fair 
market.  The  prices  in  San  Francisco  are  about  one  cent 
per  pound  less  than  for  the  Eastern  cod.  The  total  arrivals 
at  San  Francisco,  up  to  the  end  of  October,  from  the  Alaskan 
and  Siberian  fisheries,  amounted  to  583,000  fish,  of  which 
235,000  were  from  the  Shumagin  Islands,  and  348,000  from 
those  of  the  Sea  of  Okhotsk.  The  largest  cargo  brought  in 
was  that  by  the  Gold  Hunter^  of  121,000. 

GERMAN  REPORT   ON  UNITED   STATES    FISHERIES  AND  FISH- 
CULTURE. 

Drs.  Finsch  and  Lindeman,  who  visited  the  IJniled  States 
during  the  summer  and  autumn  of  1872  as  a  commission  to 
investigate  the  condition  of  the  fisheries  and  fish*culture  in 
America,  have  lately  presented  their  report  to  the  Minister 
of  Agriculture  of  Germany,  and  it  has  recentfy  been  pub- 
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lished  among  the  circulars  of  the  Deutsche  FiscIierei'Verein. 
During  their  stay  they  visited  most  of  the  fish-hatching  es- 
tablishments of  the  United  States,  and  they  speak  in  terms 
of  high  commendation  of  those  under  the  charge  of  Dr.  Slack, 
Mr.  Livingston  Stone,  Mr.  Brackett,  Seth  Green,  and  others. 
Of  the  fish-ways  that  attracted  their  attention,  that  of  Mr. 
Brackett  is  commended  by  them,  as,  in  their  opinion,  best 
fitted  to  allow  the  ascent  over  natural  or  artificial  falls  of 
such  fish  as  the  salmon,  shad,  and  alewife.  They  also  paid 
particular  attention  to  the  subject  of  American  oysters. 

THE   FISH  OF  THE   CASPIAN   SKA. 

The  Caspian  Sea  is  extremely  rich  in  various  species  offish, 
many  of  these  occurring  in  prodigious  numbers.  Indeed,  ac- 
cording to  Alexander  Schultz,  the  yield  is  very  much  great- 
er than  that  of  the  Great  Bank  of  Newfoundland.  Thus  in 
one  single  district  15,.000  sturgeon  are  frequently  taken  in  a 
day,  and  when  the  fishing  is  interrupted  for  twenty-four  hours 
the  waters  become  almost  choked  by  the  abundauce  of  ^sh, 
which  are  so  numerous  as  to  press  each  other  out  upon  the 
shoi*e.  The  total  yield  of  the  Caspian  Sea  for  one  year  in 
fish  and  fish  products  has  been  estimated  at  13,000,000 
pouds  (about  469,430,000  pounds  avoirdupois),  worth  about 
$12,000,000. 

There  are  several  varieties  of  sturgeon  among  the  fish  tak- 
en, including  the  sterlet,  as  well  as  the  carp  and  other  cypri- 
noids,  the  .salmon,  the  Coregontis  (similar  to  the  whitefish  of 
the  American  lakes),  several  kinds  of  herring,  etc.  A  pecul- 
iar phenomenon  observed,  especially  among  the  sturgeon,  is 
that  of  a  kind  of  winter  sleep.  At  the  approach  of  cold 
weather  they  seek  the  deep  portion  of  the  rivers,  and  remain 
there  in  a  state  of  torpor,  during  which  they  secrete  a  viscid 
matter,  which  forms  a  coating  over  the  entire  body,  called 
by  the  fisfaemien  a  pelisse.  During  this  period  they  appear 
to  eat  nothing,  their  stomachs  always  being  found  entirely 
empty. — B^o^ir  of  A*  SchuUzyVienna  Exposition^  1873, 40. 

PSICES   OF  AMERICAN  FISH-EGGS   AND   FRY  IN   ENGLAND. 

According  to  a  list  of  prices  for  eggs  and  young  fish  at  the 
establishment  of  Mr.  Parnaby,  in  Keswick,  England,  the  se- 
curing of  American  fish  for  breeding-ponds  is  something  of  a 
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luxury.  The  charges  there  indicated  for  the  eggs  of  brook 
trout  (Salmo  fontinalis),  the  American  salmon-trout  {Salmo 
trutta),  and  the  whitefish  ( Coregonvs  (dbus)y  are  twenty-five 
pounds  sterling  per  thousand  ;  while  for  the  fry  of  the  trout 
and  salmon-trout  thirty  pounds  sterling  are  charged,  and  those 
of  the  whitefish  are  at  the  rate  of  one  hundred  pounds  per 
thousand.  The  eggs  of  the  British  trout  are  two  pounds  ten 
shillings  per  thousand,  and  the  young  are  three  pounds.  Even 
such  prices  as  those  last  mentioned  would  be  very  accepta- 
ble to  American  fish-culturists  if  they  could  obtain  them. — 
10  B.February,  1873, 167. 

STATISTICS   OF   EGYPTIAN  FISHEBIES. 

According  to  a  report  on  the  statistics  of  Egypt,  we  leani 
that  in  1872  the  maritime  fisheries  of  six  coast  districts  of 
that  country  employed  3761  men  in  814  boats.  In  one  dis- 
trict 15,000  quintals  offish  were  taken.  The  total  value  was 
about  $250,000.  The  statistics  of  the  fresh-water  fisheries  are 
too  incomplete  to  admit  of  a  summation,  although  the  entire 
value  was  much  less  than  that  just  given. — Report  ofJEgyp- 
tian  Statistics.  

IMPORTATION   OF  CURED  FISH   INTO   ENGLAND  IN  1873. 

According  to  Zand  and  Water,  the  importation  of  cured 
and  salted  fish  into  England  up  to  the  8th  of  November,  1873, 
amounted  in  value  to  £470,891,  as  against  £376,636  for  the 
same  period  in  1872. — 2  A,  November  8, 1873,  677. 

GLOUCESTER   HALIBUT  FISHERY. 

According  to  the  Gloucester  Tdegraph,  the  recent  enter- 
prise on  the  part  of  the  indefatigable  Gloucester  fishermen, 
having  for  its  object  the  capture  of  halibut  on  the  coast  of 
Iceland,  has  not  proved  so  successful  as  was  hoped  for,  al- 
though they  are  entitled  to  much  credit  for  their  activity  in 
thus  seeking  out  new  fields  of  labor.  It  is  well  known  that 
the  halibut  fishery  on  the  Georges  (the  celebrated  banks  east 
of  Cape  Cod)  is  almost  exclusively  in  the  hands  of  Glouces- 
ter men,  and  the  dangers  of  the  locality  are  aptly  indicated 
by  its  being  denominated  the  "Gloucester  Grave-yard,"  on  ac-  ' 
count  of  the  annual  loss  of  life  and  property. 

The  trade  in  Newfoundland  and  Magdalen  Island  herring 


J.  PISCICULTURE  AND  THE  FISHERIES.  461 

and  mackerel  is  also  almost  entirely  carried  on  by  the  inhab- 
itants of  Gloucester.  It  is  even  stated  that,  a  few  years  ago, 
it  was  proposed  there  to  fit  out  a  fleet  for  mackei*el  fishing 
on  the  coast  of  Norway  and  Sweden,  but  nothing  came  of  it. 

In  1870,  Captain  John  H.  M'Quinn  fitted  out  the  schooner 
Caleb  Uaston^  of  Boston,  for  a  summer  trip  to  the  coast  of 
Greenland  in  pursuit  of  halibut.  He  made  a  successful  voy- 
age, arriving  home  in  October,  and  bringing  with  him  176,300 
pounds  of  fetched  halibut,  183  barrels  of  fins,  and  several 
ban'els  of  salmon,  the  whole  venture  amounting  to  about 
$20,000.  The  success  of  this  enterprise  induced  the  fitting 
out  of  six  vessels  in  the  summer  of  1871;  but  the  result  was 
not  as  satisfactory  as  that  of  the  previous  year.  In  1872,  how- 
ever, six  vessels  were  again  dispatched  to  that  coast,  and 
brought  in  over  7000  quintals  of  fish.  We  are  informed  that 
the  business  has  been  resumed  the  present  year  by  four  ves- 
sels. 

Encouraged  by  his  success  in  the  Greenland  trip.  Captain 
M'Quinn  started  out  in  the  schooner  Membrino  Chief  on  the 
23d  of  May,  1873,  for  the  coast  of  Iceland,  but  unfortunately 
did  not  meet  with  the  success  which  the  boldness  of  the  vent- 
ure de'served.  The  fishing-grounds  were  reached  on  the  9th 
of  June,  and  after  remaining  five  or  six  weeks,  and  visiting 
various  harbors,  the  result  was  so  unsatisfactory  that,  on  the 
11th  of  July,  the  vessel  sailed  for  home,  reaching  Gloucester 
on  the  6th  of  August.  The  principal  difficulty  lay  in  the  fact 
of  the  roughness  of  the  coast,  rather,  perhaps,  than  in  the 
scarcity  of  the  fish ;  the  season,  however,  being  exceptionally 
unfavorable.  It  is  said  that  there  are  two  schools  of  fish 
which  frequent  the  coast  of  Iceland,  one  arriving  in  Api*il  and 
the  other  in  September,  the  visit  of  the  Membrino  Chief  hav- 
ing fallen  in  the  interval.  It  is  quite  possible  that,  should  a 
renewed  efibrt  prove  that  halibut  can  not  be  taken  to  ad- 
vantage, our  fishermen  may  devote  themselves  to  the  capture 
of  the  cod,  which  occur  there  in  great  abundance,  and  are 
taken  very  largely  by  the  French  fishermen.  The  vessels  em- 
ployed for  this  purpose  are  of  large  size,  and  generally  make 
two  trips  in  a  season.  The  fishing  is  done  principally  by 
hand-lines. 

The  capture  of  sharks  occupies  a  prominent  part  in  the 
fisheries  of  the  coast  of  Iceland,  and  is  generally  followed  by 
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the  natives  in  fishing-boats,  and  by  small  vessels  from  Den- 
mark, the  object  being  especially  the  secaring  of  the  livers,  no 
account  being  made  of  the  rest  of  the  animal. — Glaucester 
Telegraph,  August  13, 1873. 

_  • 

ABBIVAL  OF  SALMON   EGGS  IN   NKW  ZEALAND. 

We  chronicled  some  months  ago  the  transmission  to  New 
Zealand,  by  the  ship  OberoUy  of  a  cargo  of  salmon  eggs,  pack- 
ed in  ice,  the  vessel  leaving  London  on  the  20th  of  January, 
1873.  The  Oberon  arrived  at  Otago,  in  New  Zealand,  on  the 
2d  of  May,  and  on  opening  the  boxes  a  large  number  of  the 
eggs  were  found  to  be  dead.  Of  the  100,000,  however,  about 
15,000  to  20,000  appeared  to  be  alive,  and  it  was  hoped  that 
at  least  six  to  ten  thousand  would  be  hatched  out.  These 
were  sent  to  a  hatching  establishment  near  Ghristchurch  and 
placed  in  the  boxes. 

The  expense  of  this  experiment  amounted  to  about  $4000. 
At  the  time  of  the  shipment  some  eggs  of  the  same  lot  were 
placed  in  an  ice-house  belonging  to  the  Wenham  Lake  Com- 
pany, and  when  unpacked  on  the  5th  of  May  were  found  to 
contain  living  embryos,  after  having  been  kept  in  ice  for  112 
days. 

It  is  hoped  that  the  salmon  experiment  in  New  Zealand 
will  meet  with  the  same  success  as  that  of  the  inti*oduction 
of  trout  eggs  into  the  same  country,  the  proceeds  of  which 
have  been  taken  in  the  form  of  fish  weighing  in  some  in- 
stances five  pounds. 

When  the  boxes  containing  the  salmon  eggs  were  opened, 
great  differences  were  found  among  them  as  to  the  health  of 
the  contents ;  in  some  the  percentage  of  deaths  being  very 
great,  while  in  others  it  was  much  less.  The  greatest  loss 
was  in  boxes  packed  with  coarse  brown  moss,  such  as  was 
taken  from  woods ;  the  fresher  and  more  green  and  soil  moss, 
such  as  grows  on  the  boles  of  trees,  seeming  to  be  very  much 
more  favorable  for  the  preservation  of  the  eggs.  In  one  case 
only  sixteen  living  eggs  were  obtained  from  a  lot  of  three 
boxes. — 2  A,  August  2, 1873,  81. 


SHAD   IN  THE   ALLEGHANY   BIVEB. 

According  to  the  Rochester  2>ae7y  Union  of  September  10, 
Mr.  Seth  Green  had  received  from  Tidiot,  a  branch  of  the 
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Alleghany  River,  a  genuine  shad,  presumed  to  be  the  progeny 
of  the  stock  deposited  by  Mr.  Green  in  the  Alleghany  River 
at  Salamanca  in  July  of  1872,  in  behalf  of  the  United  States, 
and  at  the  instance  of  the  United  States  Commissioner  of 
Fish  and  Fisheries.  Th6  fish  is  said  to  have  been  thirteen 
and  a  half  inches  long,  and  well  developed,  representing  a 
little  more  than  one  year's  growth  of  this  kind  offish. 

It  is  suggested  by  the. editor  that  this  fish  had  probably 
been  down  to  the  sea,  and  had  returned.  This,  however,  if 
true,  would  express  a  somewhat  different  habit  from  that 
which  has  been  supposed  to  characterize  the  shad — namely, 
that  they  spend  at  least  two  years  in  the  salt-water  before 
coming  back  to  the  place  of  birth,  or  where  they  were  de- 
posited in  the  water. 

If  there  is  no  mistake  in  regard  to  the  identification  of  this 
specimen  as  the  true  shad,  we  have  here  a  very  important 
argument  in  favor  of  the  propriety  of  continuing  the  attempt 
to  introduce  shad  into  Western  rivers.  The  experiment  in 
the  Alleghany  River  was  considered  somewhat  doubtful  in 
view  of  the  fact  that  the  fish  in  moving  to  the  sea  would 
necessarily  pass  through  a  long  extent  of  water  poisoned  by 
petroleum,  and  unsuited  to  the  respiration  of  fishes. — Hockes- 
ter  Daily  Unions  iSeptember  10, 1873. 

SECOND    ANNUAL    MEETING    OF    THE   AMERICAN    FISH-CULTUR- 

ISTS'   ASSOCIATION. 

The  report  of  the  second  annual  meeting  of  the  American 
Fish-culturists' Association  has  just  been  published  in  Albany, 
and  contains  a  notice  of  the  meeting  held  in  New  York  on 
the  lltb  of  February,  1873.  On  this  occasion  numerous  top- 
ics connected  with  fish*culture  were  brought  forward,  and  a 
committee  was  appointed  to  memoralize  Congress,  asking  for 
an  appropriation  of  $30,000  for  the  promotion  of  the  culture 
of  food  fishes. 

Among  the  papers  presented  was  the  president's  address, 
containing  a  summary  of  what  was  done  in  fish-culture  in 
1872,  recounting  tho  measures  taken  by  the  National  Com- 
missioner and  the  State  Commissioners  for  the  introduction 
and  increase  of  the  salmon,  shad,  and  other  species.  In  a  pa- 
per, by  Professor  Mather,  on  artificial  spawning  as  practiced 
in  the  cultivation  of  trout,  the  opinion  was  expressed  that. 
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contrary  to  the  views  of  most  fish-culturists,  natural  spawn- 
ing is  preferable  to  artificial  in  every  respect. 

Mr.  Dykeman,  in  a  paper  on  the  impregnation  of  trout  eggs, 
gave  the  riBsult  of  eicperiences  at  his  establishment  at  Ship- 
pensburg,  Pennsylvania.  Mr.  Charles  Bell  read  a  paper  on 
the  fecundation  offish,  in  which  he  denies  that  the  sperma- 
tozoa are  distinguishable  as  independent  organisms,  instead 
of  being  simply  free  moving  cells.  A  communication  was 
presented  by  Mr.  George  Shepard  Page  upon  fish -culture 
abroad,  embracing  the  results  of  inquiries  made  by  him, 
through  the  State  Department,  in  China  and  Japan,  in  regard 
to  the  practice  in  those  countries.  From  this  it  would  appear 
that  artificial  culture,  as  we  understand  it,  is  unknown  in 
those  regions,  efforts  there  being  limited  to  the  gathering  of 
the  spawn,  as  naturally  impregnated,  and  hatching  them  out ; 
and  also  to  keeping  fish  in  reservoirs,  where  they  can  spawn, 
or  where  they  can  receive  considerable  accession  of  growth. 
.Mr.  A.  P.  Kockwood  enumerates  the  native  fish  of  Utah,  in- 
cluding among  them  the  lake  trout,  which  sometimes  weighs 
twenty-five  pounds,  the  brook  trout,  weighing  from  one  to 
three  pounds,  the  sucker,  chub,  and  a  fish  something  like  the 
cat-fish. 

In  addition  to  the  papers  actually  presented  at  the  meet- 
ing, the  report  embraces  an  extract  from  a  letter  of  Professor 
Baird,  United  States  Fish  Commissioner,  addressed  to  the 
Committee  on  Appropriations  of  Congress,  on  the  subject  of 
fish  propagation.  

TAKING   CALIFORNIA   SALMON   WITH  THE    HOOK. 

The  question  recently  raised  as  to  the  propriety  of  intro- 
ducing the  California  salmon  into  the  Eastern  United  States, 
in  view  of  the  alleged  impossibility  of  taking  it  by  the  hook, 
has  been  effectually  set  at  rest  by  a  communication  from 
Livingston  Stone,  Esq.,  in  charge  of  the  United  States  sal- 
mon-hatching establishment  on  the  Sacramento.  This  gentle- 
man reports,  under  date  of  August  2,  that  salmon  were  then 
being  taken  in  great  numbers  in  the  M'CIoud  River,  princi- 
pally grilse,  the  bait  used  being  salmon  spawn.  He  does 
not  state,  however,  whether  any  have  been  taken  with  the 
fly,  although  it  is  probable  that  if  they  will  take  one  kind  of 
bait,  they  will  not  refuse  the  other. 
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THB   FBESU- WATER  FISHERIES   OF   INDIA. 

A  very  interesting  and  suggestive  report  has  lately  been 
made  by  Francis  I^y  on  the  fresh-water  iishes  of  India  and 
Biirnckah,  containing  the  results  of  his  investigations,  made  as 
Inspector  of  the  Fisheries  of  India,  since  1866-67,  as  to  the 
question  whether  there  is  a  continual  destruction  of  the  fresh- 
water fishes  in  that  region.  The  questions  circulated  were 
as  follows : — ^"  JFbr  Collectors:  (1)  Are  breeding  fish  and  very 
young  ones  destroyed  in  your  district  to  any  great  extent? 
(2)  If  they  are  destroyed,  how,  in  what  places,  and  at  what 
seasons  ?  (3)  What  is  the  smallest  size  of  the  mesh  of  nets 
allowed  or  employed  in  your  district  ?  (4)  What  difficulties 
are  there  against  regulating  the  size  of  the  mesh  of  the  nets  ? 
(5)  What  size  between  knot  and  knot  of  the  meshes  of  nets 
do  you  consider  advisable  ?  (6)  What  objections  exist  against 
prohibiting  the  sale  of  the  fry  of  fish  in  the  bazai*s  ?  (7)  Are 
there  any  objections  against  prohibiting  the  capture  of  fish 
in  hilly  districts,  as  the  Himalayas  or  the  Nilgiris,  during  the 
first  two  months  of  the  monsoon  season,  when  they  are  breed- 
ing?" 

Those  for  7iaHve  officials  were :  "(1)  What  number  of  fish- 
ermen are  there  in  your  range,  and  are  they  only  such,  or  do 
they  pursue  other  occupations  likewise  ?  (2)'  What  are  the 
names  of  the  fishermen  castes  in  your  district  ?  (3)  Are  the 
local  markets  fully  supplied  with  fish,  or  could  more  be  sold  ? 
(4)  What  is  the  price  of  large  and  small  fish  in  the  bazar,  and 
also  that  of  first  and  second  sort  of  bazar  mutton?.  (5)  What 
proportion  of  people  eat  fish  ?  (6)  Have  the  fish  increased, 
decreased,  or  remained  stationary  of  late  years?  (7)  Are 
very  small  fish  taken  in  any  quantity  during  the  rains?  if  so, 
how?  (8)  What  is  the  smallest  size  of  the  mesh  of  the  nets 
employed  ?  (9)  Are  fish  trapped  in  the  irrigated  field  dur- 
ing the  rains?  (10)  Enumerate  the  various  sorts  of  fishing, 
and  give  the  native  names  of  every  form  of  net,  trap,  or  snare 
used  in  taking  fish  in  your  range." 

The  responses  received  were  very  numerous,  and  some 
completely  exhaustive,  so  that  the  Inspector  was  able  to 
come  to  very  definite  conclusions  as  the  general  result  of  his 
inquiries.  These,  as  summed  up,  are  as  follows :  "  (1)  That 
all  the  people  of  Sind,  Assam,  and  Bnrmab,  and  the  major- 
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ity  of  those  residing  in  other  parts,  are  not  precluded  by 
their  religion  from  eating  fish ;  (2)  that  from  the  returns  re- 
ceived (excepting  Sind),  more  than  half  the  markets  away 
from  the  sea  are  insufficiently  supplied  with  fresh  fish ;  (3) 
that  bi*eeding  fish  and  their  fry  are  indiscriminately  de- 
stroyed throughout  the  Bntish  possessions ;  (4)  that  the  sup- 
ply of  fish  in  the  w^aters  (excepting  Sind)  is  generally  de- 
creasing ;  (5)  that  the  fisheries  are  mostly  government  prop- 
erty ;  (6)  that  non-regulation  of  the  fisheries  under  British 
rule  has  had  a  disastrous  effect ;  (7)  that  the  natives  let  oat 
tracts  of  the  country  to  contractors,  who  alone  might  dis- 
pose of  the  fish,  and  certain  conservative  measures  were 
likewise  in  existence ;  (8)  that  the  contractors  under  British 
rule  have  in  many  places  been  abolished,  every  one  being 
permitted  to  fish  as  he  pleases;  great  innovations  have 
crept  in,  and  fixed  engines  ai'e  now  universally  employed, 
whereas  they  were  not  previously  generally  permitted ;  (9) 
that  the  fishermen,  as  a  rule,  unless  in  the  vicinity  of  tidal 
rivers,  are  only  thus  engaged  in  addition  to  their  other  occu- 
pations, so  are  not  dependent  for  their  living  on  fishing;  (10) 
that  regular  fishermen  in  many  places  have  been  compelled 
to  give  up  this  trade,  and  turn  to  other  means  of  gaining  a 
livelihood ;  (11)  that  fishing-weirs  and  fixed  engines  obstruct- 
ing water-ways,  the  high-roads  of  fish,  are  every  where  em- 
ployed, from  entirely  spanning  rivers,  to  every  outlet  in  each 
iiTigated  field  from  whence  water  is  flowing,  while  the  mesh 
employed  is  so  minute  that  the  smallest  fry  can  not  escape; 
(12)  that  fishing-nets,  with  meshes  of  the  most  minute  size, 
are  used  for  the  purpose  of  catching  every  thing,  and  this  in 
every  district  where  the  water  will  permit  of  it ;  (13)  that,  as 
a  rule,  more  than  half  the  minimum-sized  mesh  of  the  nets  is 
less  than  one  fourth  of  an  inch  between  each  knot,  but  even 
coarse  cloths  are  employed  to  capture  fry  with ;  (14)  that 
rivers  and  streams  are  dammed  and  the  water  laded  out  for 
fishing  purposes ;  (16)  that  waters  are  poisoned  almost  every 
where  to  obtain  the  fish;  (16)  that  the  minor  modes  of  fish- 
ing are  most  numerous,  destructive,  and  wasteful ;  (1 7)  that 
fish  are  in  some  places  only  killed  to  be  thrown  away,  or  car- 
ried off  as  manure,  and  that  in  localities  where  the  supply 
does  not  equal  the  bazar  demands;  (18)  that  irrigation  weire 
are  largely  destructive  by  impeding  the  ascent  of  the  fish  to 
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the  watera  where  they  breed,  or  the  downward  passage  of 
those  attempting  to  descend;  (19)  that  irrigation  canals  are 
exceedingly  injurious,  if  they  have  vertical  falls  in  them,  up 
which  fish  are  unable  to  ascend ;  for,  as  the  old  ones  descend 
down  stream  to  feeding-grounds,  they  find  a  stone-wall  in 
their  way;  but  a  fine  stream  of  water  not  so  obstructed,  which 
leads  them  into  one  of  these  canals,  and  once  over  a  fall,  they 
can  not  reascend,  but  are  destroyed  there  every  time  the 
water  is  cut  off;  (20)  that  the  same  destructive  plan  exists 
in  nearly  every  irrigated  field  in  India;  (21)  that  there  are 
certain  vermin  very  inimical  to  fish,  as  crocodiles  and  otters, 
which  should  always  be  destroyed ;  (22)  that  in  Great  Britain, 
and  other  civilized  countries,  the  poaching  of  fish  is  forbid- 
den; (23)  that  where  local  restrictions  on  poaching  fish  have 
been  tried  in  India,  the  result  has  been  most  beneficial." — 
JReport  on  Fresh-water  Fisheries  and  Fishes  hi  India  and 
Burmah^  by  Surgeon-Major  Francis  Day 

INFLUENCE  OF  EXTERNAL  PRESSURE  IN  THE  LIFE   OF  FISHES. 

Mr.  Carbonnier  has  lately  published  an  article  upon  the  in- 
fluence of  external  pressure  upon  the  life  of  fishes,  in  which 
he  takes  the  grpund  that  when  certain  fishes  are  gravid  with 
eggs  they  come  into  shallow  water,  on  account  of  the  less 
distress  produced  by  the  exteiiial  pressure,  and  that  after  de- 
positing their  eggs,  unless  they  are  so  situated  as  to  be  able 
to  return  to  the  deeper  waters,  they  suffer  very  seriously,  and 
sometimes  perish ;  the  natural  means  of  reducing  expansion 
of  the  abdomen  being  exposure  to  colder  water  and  increase 
of  pressure  externally.  He  makes  a  special  application  of 
this  generalization  to^the  salmon  and  shad,  remarking  that 
when  their  ovaries  are  developed  they  ascend  the  rivers  from 
deep  water,  and  finally  reach  the  localities  where  the  water 
is  very  shallow.  As  the  fish  run  up  into  shallow  water, 
and  the  expansion  of  the  ovary  is  a  gradual  operation,  there 
is  little  inconvenience  experienced ;  but  as  the  emptying  of 
the  ovary  takes  place  within  a  period  of  a  few  days  at  most; 
unless  the  fish  are  where  they  can  return  readily,  and  in  a 
sufficiently  short  space  of  time,  to  the  deepef  water  of  the 
river  or  to  the  sea,  they  are  liable  to  succumb  to  the  shock. 

It  is  on  this  theory  that  Carbonnier  explains  the  fact  that 
so  jamy  ^nadroniQus  fish  die  ii)  the  ponrse  of  the  operation 
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of  reproduction,  the  case  being  applicable  to  the  males  with 
their  sheddins:  of  the  milt  as  well  as  to  the  females.  Such 
mortality  is  less  frequent  in  the  sea,  as  the  fish  can,  with  very 
little  trouble,  and  without  any  artificial  impediment,  secure 
that  depth  of  water  after  the  eggs  are  laid  that  will  meet 
their  requirements. 

In  the  same  connection,  the  author  reminds  us  of  the  fact 
that  nearly  all  species  living  at  great  depths  come  into  shal- 
low water  to  spawn,  and  considers  this  a  proof  of  his  hypoth- 
esis in  regard  to  the  pressure  upon  the  swollen  abdomen. 
He,  however,  makes  no  reference  to  the  increasing  tempera- 
ture, as  well  as  greater  amount  of  light  secui'ed,  both  of  which 
have  a  powerful  influence  on  the  development  of  the  egg. 
Mr.  Carbonnier  calls  attention  to  the  diflficulty  which  has 
been  experienced  in  the  artificial  hatching  of  the  L'Ombre- 
Chevalier,  or  Salmo  umbla^  a  species  of  trout,  and  one  of  the 
most  esteemed  of  this  kind  in  Europe.  This  lives  in  deep, 
cold  lakes,  and  comes  to  the  shallow  water  at  the  proper 
period  to  spawn.  Numerous  attempts  have  been  made  to 
propagate  this  fish  in  ordinary  ponds,  but  hitherto  without 
success ;  until  Mr.  Ricot,  of  Clermont-Ferrand,  made  his  ex- 
periments in  a  lake  about  three  hundred  feet  in  depth,  repre- 
senting a  pressure  of  more  than  eight  atmospheres.  Here 
the  old  fish  could  readily  return  to  the  proper  depth,  and  the 
young  follow  them  at  a  suitable  time. 

An  important  point  mentioned  by  the  writer  is  in  reference 
to  the  relation  between  depth  and  temperature.  He  remarks 
that  in  the  waters  of  France  the  trout  will  not  survive  a 
temperature  of  over  60°  at  the  surface ;  but  if  the  water  is 
deep  enough  to  permit  them  to  descend  to  a  depth  of  ten  to 
fourteen  feet,  they  can  readily  sustain  the  heat  of  62°  to  66°; 
this,  as  he  supposes,  in  consequence  of  the  fact  that  the 
greater  pressure  neutralizes  the  expansion  consequent  upon 
the  temperature.  It  is  on  the  considerations  just  presented 
that  he  finds  an  explanation  of  the  alleged  fact  that  it  is  very- 
difficult  to  keep  fish  alive  in  cans  or  vessels  of  limited  mag- 
nitude immediately  after  the  period  of  reproduction ;  such 
species  as  the  carp  and  tench,  which,  under  ordinary  circum- 
stances, can  be  kept  in  good  condition  for  several  hours,  even 
in  damp  grass,  dying  in  a  vessel  of  water  in  a  very  short 
time  immediately  after  spawning.— 10  B^  January^  1873, 16. 
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travelers'  beds. 

A  very  portable  traveling-bed  is  manufactured  by  Saiier- 
man,  of  Flensburg,  Germany,  which  can  be  rolled  up  like  a 
shawl  in  a  cylindrical  form,  twenty-three  to  twenty-seven 
and  a  half  inches  long,  and  seven  to  nine  and  a  half  inches  in 
diameter,  the  price  ranging  from  $5  50  to  $22,  according  to 
the  size  and  quality.  It  consists  of  a  light  hair  mattress, 
including  single  or  double  air  pillows,  a  fine  woolen  coverlet, 
a  camp-stool,  attachments  and  cords  for  adapting  the  mat- 
tress as  a  hammock,  and  apparatus  for  filling  the  pillows 
with  air.— 1 6  (7,  VI.,  171. 

IRON  VESSELS  FOB  TBANSPORT  OF  SPIRITS. 

Iron  vessels  for  the  transport  of  spirits  are  found  to  be 
free  from  many  of  the  defects  of  wooden  ones,  especially  such 
as  cause  loss.  They  are  made  of  sheets  less  than  one  tenth 
of  an  inch  thick,  of  cylindrical  form,  about  forty-seven  inches 
long  and  thirty-two  inches  in  diameter,  with  ends  slightly 
convex.  The  bung  is  closed  by  rubber  disks,  and  protected 
by  wooden  hoops  on  each  side;  there  are  thin  iron  hoops 
around  each  end,  and  the  interior  is  protected  from  rusting 
by  a  coating  of  gum  or  dextrine. — 16  (7,  VI.,  1 73. 

PLASTER  AS  A  PROTECTION  AGAINST  FIRE. 

After  the  conflagration  in  Paris,  it  was  generally  found 
that,  with  good  plaster  work  over  them,  beams  *and  columns 
of  wood  were  entirely  protected  from  the  fires.  In  cases 
where  limestone  walls  had  been  utterly  ruined,  on  the  out- 
side, by  the  flames  passing  through  the  window  openings, 
the  same  walls,  internally,  escaped  almost  unscathed,. owing 
to  their  being  coated  with  plaster.  On  many  such  plastered 
walls  the  distemper  decorations  were  still  to  be  made  out. 
The  iron  roofs  rendered  good  service,  and  the  party  walls  of 
each  house,  carried  up  right  through  the  roof,  proved  a  most 
important  precaution,  for  otherwise  nothing  <5ould  have  pre- 
vented the  disastrous  conflagration  from  being  more  exten- 
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sive  than  it  was.  It  was  also  found  that  good  wood-work  in 
beams  and  posts,  good  wood  floors,  well  plugged,  and  good 
wooden  staircases,  were  safer  and  more  to  be  depended  upon 
than  east  -  iron  columns  and  stone  staircases,  landings,  and 
floors.  Stone  staircases,  well  protected  by  plaster,  were  fire- 
proof, although  not  so  safe  as  wood  in  case  of  heavy  debris 
falling  upon  them. — 8  -4,  September'  2, 1872, 131. 

STEAM  AS   A  FIBE-EXTINGUISHBB. 

Dr.Weidenbusch,  of  Wiesbaden,  highly  recommends  steam 
as  a  fire-extinguisher,  and  suggests  experiments  as  to  the 
best  method  of  employing  it,  as  well  by  the  use  of  portable 
boilers  (whei*e  the  connecting  pipes  would  produce  the  chief 
difficulty)  as  by  pipes  and  boilers  arranged  for  each  building. 
As  an  illustration  of  its  efficiency,  he  gives  the  case  of  a  fac- 
tory about  196  feet  long  and  33  feet  wide,  the  garret  of  which 
was  filled  with  rags,  shavings,  leather-scraps,  etc.,  in  which, 
when  the  fire  was  detected,  half  the  length  of  the  roof  was 
burning.  The  fire  apparatus  arrived  about  an  hour  after- 
ward, and  the  extinguishing  appliances  of  the  building  itself 
were  so  defective  that  the  whole  roof  was  in  flames  and  had 
fallen  in,  and  the  lower  story  was  on  fire  in  diflerent  places. 
About  two  and  a  half  hours  after  the  outbreak  of  the  fire  a 
steam-boiler,  separate  from  the  building,  and  not  in  use  for 
some  hours,  was  fired  up  with  wood,  and  the  cast-iron  pipes 
were  cut  by  a  daring  carpenter  who  entered  a  room  of  the 
burning  building.  The  eflect  was  instantaneous.  The  room, 
filled  with  the  steam  issuing  under  high  pressure  (which, 
however,  he  does  not  consider  essential),  soon  darkened,  one 
portion  after  another  ceased  to  burn,  even  the  heaps  of  rags 
on  the  garret,  with  free  access  of  air,  were  gradually  extin- 
guished, and  after  half  an  hour  all  danger  was  regarded  as 
past.  The  effect  was  too  marked  to  be  ascribed  to  the  fire« 
engines  operating  during  the  same  time,  and  the  firemen 
were  more  and  more  impressed  with  the  fact  that  their  labor 
was  supei*fluous  as  the  steam  came  into  play. — 15  (7, 1873, 21. 

NEW   SUBSTITUTE   FOB   GOAL  GAS. 

.  A  company  has  been  recently  organized  in  Great  Britain 
for  the  purpose  of  manufacturing  a  substitute  for  coal  gas, 
and  from  the  scale  on  which  it  is  prosecuted  very  sartgnine 
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expectations  of  financial  Success  appear  to  be  entertained. 
The  apparatus  for  the  purpose  consists  of  three  iron  gas-re- 
torts, set  in  a  furnace  one  above  the  other.  Above  the  re- 
torts, and  heated  to  redness  by  the  same  fire,  is  a  horizontal 
U-shaped  iron  pipe  about  four  inches  in  diameter.  The  re- 
torts are  charged  with  a  mixture  of  coke  and  iron,  and  steam 
from  an  ordinary  pipe  is  then  forced  through  the  iron  pipe, 
which,  it  is  obvious,  acts  as  a  superheater.  The  superheated 
steam  passes  into  the  two  lower  retorts,  being  carried  by 
pipes  arranged  in  their  axes  at  the  farther  end,  and  then  re- 
turns througb  the  mass  of  heated  coke  and  iron.  Passing 
through  the  third  retort  in  the  same  way  a  large  amount  of 
gas  is  generated,  which  is  cooled  in  a  temporary  condenser, 
and  then  carried  to  a  gas-holder,  and  afterward  purified  in  the 
usual  manner. 

The  gas  thus  obtained  is  a  mixture  of  hydrogen,  carbonic 
oxide,  and  carbonic  acid.  To  impart  an  illuminating  power 
to  it,  the  gas  is  passed  through  a  chamber  containing  rectified 
petroleum  spirit  of  a  specific  gravity  of  0,68.  By  this  process 
a  considerable  quantity  of  the  spirit  is  taken  up,  and  the  vol- 
ume of  the  gas  is  increased  by  about  25  per  cent.  It  then 
burns  with  a  brilliant  flame,  and  is  ready  for  distribution. 

Although  the  various  details  of  this  process  appear  to  pre- 
sent nothing  new,  their  combination  is  one  that  has  received 
the  indorsement  of  a  patent.  The  most  serious  question  ap- 
pears to  be  how  far  the  illuminating  power  of  the  gas  will 
stand  the  test  of  cpld.  The  vapor  introduced  is,  after  all,  a 
vapor,  and,  as  such,  capable  of  more  or  less  condensation. 
Whether  this  will  occur  in  cold  weather,  and,  if  so,  to  such 
an  extent  as  to  impair  the  value  of  the  gas,  is  a  question  for 
inquiiy.  It  is  stated  that  the  gas  has  been  subjected  to  ex- 
treme cold  without  injuring  its  quality;  but  this  will  be  de- 
termined, of  course,  whenever  the  matter  comes  to  a  practical 
experiment. 

One  objection  urged  against  the  gas  produced  by  the  new 
process  lies  in  the  large  amount  of  carbonic  oxide  which  it 
contains.  This,  as  is  well  known,  is  a  deadly  poison,  and  one 
which,  from  its  specific  gravity,  tends  to  settle  permanently 
In  closed  spaces  instead  of  passing  off  into  the  atmosphere. 
When  burned,  it  is,  of  course,  converted  into  the  more  harm- 
less carbonic  acid,  and  in  this  form  may  not  be  objectionable, 


472     ANNUAL  BECORD  OF  SCIENCE  AND  INDUSTRY. 

but  the  danger  resulting  from  a'  leak  in  the  pipes  is  one 
worthy  of  serious  consideration. — 1  A^  February  21,1873,  86. 

EFFECT   OF   EUBBEB  TUBES   ON   ILLUMINATING   GAS. 

The  results  of  recent  investigations  by  Zulkowsky  show 
that  a  diminution  of  intensity  of  the  light,  perceptible  with- 
out photometric  aids,  is  produced  by  the  passage  of  ordinary 
illuminating  gas  through  rubber  tubes  only  fourteen  feet 
long,  and  that  this  diminution  is  not  due  to  mixture  of  air 
by  diffusion,  but  entirely  to  the  partial  absorption  of  some, 
perhaps  all,  of  the  illuminating  ingredients.  Furthermore, 
since  these  absorbed  ingredients  are  given  up  in  a  vacuum, 
and  without  doubt  also  gradually  to  the  air,  the  effect  of  such 
tubes  is  independent  of  the  time  they  may  have  been  in  use. 
—3  C,  November  18, 1872, 1128. 

IMPROVEMENT   IN  BUNSEN's   GAS-LAMP. 

The  Bunsen  gas-lamp  has  been  so  modified  by  Professor 
Finkener  that  the  supply  of  gas,  as  well  as  of  air,  can  be 
regulated  by  the  simple  rotation  of  a  ring  on  the  foot  of  the 
burner,  and  the  non-luminous  flame  can  consequently  be  di- 
minished to  any  extent  without  liability  to  strike  down.  A 
somewhat  similar  arrangement  has  long  been  in  use  in  ordi- 
nary Argand  burneiu  

DURABLE   COATING  FOR  LAMP-SHADES. 

The  following  mixture  is  suggested  by  Dr.  Sels  as  a  coating, 
especially  for  lamp-shades,  ceilings,  etc.,  as  preferable,  in  re- 
spect to  beauty,  permanence,  and  cheapness,  to  ordinary  oil- 
paint,  since  it  adheres  firmly ;  remains  of  a  brilliant  white  at 
high  temperatures;  contains  no  organic  matter;  and,  by  the 
use  of  suitable  mineral  colors,  can  have  any  shade  imparted 
to  it.  Pure  zinc  white  (oxide  of  zinc),  thoroughly  pulverized, 
is  added  to  a  solution  of  silicate  of  soda  of  40°  to  50°  Beaum^, 
imtil  the  mixture  has  the  consistency  of  ordinary  oil-paint. 
The  metallic  surface  to  be  coated  must  be  thoroughly  cleansed 
(zinc  and  some  other  metals  must  be  treated  with  hydro- 
chloric acid),  then  washed  with  water,  and  the  above  mixture 
laid  on  several  times,  by  means  of  a  brush,  until  the  surface 
is  well  covered.  It  will  require  but  a  short  time  between 
the  coatings  to  allow  the  previous  one  to  dry.    Too  much  of 


K.  DOMESTIC  AND  HOUSEHOLD  ECONOMY.         473 

the  mixture  should  not  be  made  at  one  time,  even  where 
large  surfaces  are  to  be  covered. — 6  (7,  October  10, 1872,  286. 

OZOKERITE    CANDLES. 

At  the  exhibition  of  chemical  and  allied  products  at  Dub- 
lin, held  during  the  past  summer,  the  various  forms  of  can- 
dles were  prominent  articles,  and  especially  those  made  of 
ozokerite.  This  is  a  fossil,  first  mentioned  by  Meyer,  who 
discovered  it  in  Moldavia,  in  connection  with  the  mines  of 
rock  salt.  The  material  used  by  Messrs.  Field  &  Co.,  who 
exhibited  the  candles  in  question,  is  obtained  by  them  from 
the  Gai*pathian  Mountains,  and  the  candles  are  said  to  be  of 
great  beauty.  They  have  a  very  high  melting-point,  and  do 
not  soften  nor  bend  at.  an  ordinary  temperature.  They  also 
exceed  any  other  candles  in  their  illuminating  power.  Thus 
754  grains  of  ozokerite  gave  as  much  light  as  1000  of  the 
best  spermaceti,  798  to  791  of  paraffine,  and  1150  of  wax  can- 
dles.—1  A,  October  4, 1872, 160. 

'  IMPROVED  SOAP. 

M.  Miahle  communicates  to  the  Academy  of  Sciences  of 
Paris  an  account  of  a  soap  which,  according  to  his  statement, 
combines  the  advantages  of  being  prepared  without  heat, 
with  the  consequent  avoidance  of  loss  of  glycerine  in  com- 
bination with  the  fatty  matters,  and  of  being  free  from  that 
alkalinity  generally  present  in  soaps  prepared  in  the  cold. 
In  its  manufacture  the  ordinary  toilet  soap,  made  without 
heat,  is  cut  into  shavings,  and  exposed  in  a  closed  chamber 
to  the  action  of  carbonic  acid  gas.  The  soap  absorbs  a  quan^ 
tity  of  the  gas  proportional  to  the  amount  of  caustic  soda 
which  has  escaped  saponification ;  and,  by  the  transforma- 
tion of  the  free  alkali  into  bicarbonate,  it  loses  all  its  caus- 
ticity. It  then  constitutes  a  perfectly  neutral  soap,  contain- 
ing all  the  glycerine  of  the  fatty  bodies  employed  in  its  man- 
ufacture, and  a  certain  quantity  of  bicarbonate  of  soda. — 14 
A  Mbruari/  22, 1873,  665. 

REMOVAL   OF  INK   STAINS   FROM   COLORED  FABRICS. 

To  remove  ink  stains  from  colored  fabrics  where  either  ox- 
alic acid  or  chloride  of  lime  is  undesirable,  it  is  recommend- 
ed to  use  a  concentrated  solution  of  pyrophosphate  of  soda. 
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The  action  is  slow,  and  must  be  repeated — especially  when 
the  stains  are  old  ones — and  therefore  a  good  percentage  of 
patience  has  to  co-operate  with  the  above  chemical  applica- 
tion.—15  C\  1872,  XIII.,  208. 

WASHING  WOOLEN  CLOTHING. 

Articles  of  woolen  clothing,  washed  in  ordinary  soap  and 
water,  not  only  shrink,  but  acquire  a  peculiar  fatty  odor,  due 
to  the  decomposition  of  the  soap  by  the  lactic  and  acetic 
acids  present  in  the  perspiration,  and  consequent  precipita- 
tion of  the  greater  pai*t  of  the  fat  of  the  soap  in  the  fibre  of 
the  wool.  According  to  Professor  Artus,  both  of  these  effects 
can  be  prevented  by  steeping  the  articles  for  several  hours 
in  a  warm,  moderately  concentrated  solution  of  washing 
soda,  then,  after  the  addition  of  some  warm  water,  and  a  few 
drops  of  ammonia,  washing  them  out,  and  rinsing  them  in 
lukewarm  water. — 13  (7,  September  1, 1872, 1168. 

SUBSTANCB   FOB   CLEANING  SILKS   AND  WOOLENS. 

A  new  substance  for  cleaning  and  whitening  silks  and  wool- 
ens consists  of  a  weak  solution  of  the  sulpfanret  of  sodium, 
or  of  potassium,  this  having  a  very  remarkable  effect  in  re- 
moving the  fat  from  the  wool  and  the  gum  from  silk.  In 
the  case  of  silk,  the  bath  must  be  boiling ;  but  for  wool  the 
temperature  of  the  alkaline  sulphuret  should  not  exceed  122^ 
Fahr.  The  more  gum  there  is  on  the  fibres  of  the  silk,  the 
greater  is  the  amount  of  the  sulphuret  needed  in  the  solution. 
The  aluminates  of  soda  and  potassa  have  also  been  used  for 
the  same  purpose. — 9  By  1872,  xlil,  643. 

PBEVENTION  OF  CHARCOAL  FUMES  IN  HEATING  SMOOTHING- 

IBONS. 

It  is  said  that  sprinkling  common  salt  on  the  top  of  glow- 
ing charcoal  used  for  heating  smoothing-irons,  and  then  plac- 
ing the  stove  at  the  window  for  a  few  minutes,  prevents  the 
evolution  of  injurious  fumes,  and  also  effects  a  saving  of  fuel. 
— 10  (7,  February  1 , 1 873,  30. 


INVESTIGATIONS  OF  COFFEE  AND  TEA. 

Recent  investigations  by  Aubert,  partly  in  connection  with 
Haase,  lead  to  the  following;  conclusions :  No  caffeine  is  lost 
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by  roasting  coffee  to  a  light-brown  color ;  but  by  continuing 
tbe  operation  until  the  beans  become  almost  black,  a  small 
portion  of  caffeine  escapes.  On  the  other  hand,  the  caffeine 
is  more  completely  extracted  from  the  dark-roasted  beans, 
and  consequently  an  infusion  from  a  given  weight  of  them 
will  be  somewhat  richer  in  caffeine  than  that  from  the  same 
weight  of  lightly  roasted.  It  seems,  therefore,  that  it  may 
be  left  simply  as  a  matter  of  individual  taste  as  to  the  de^ 
gree  to  which  coffee  should  be  roasted,  and  also  as  to  whether 
it  should  be  extracted  by  percolation  or  boiling,  since  it  was 
also  established  that  the  caffeine  passes  almost  entirely  into 
an  infusion.  By  comparative  tests  of  tea  and  coffee,  after 
preparing  the  extracts  according  to  the  usual  household  meth- 
ods, the  interesting  fact  was  established  that  the  amount  of 
caffeine  in  a  cup  of  good  coffee,  prepared  from  260  grains  of 
coffee,  is  the  same  as  that  in  a  cup  of  good  tea  prepared  from 
75  to  90  grains  of  Pekoe  tea.  It  was  also  found  that  the  other 
extractive  principles  can,  for  the  most  pai*t,  also  be  obtained 
by  simple  infusion,  but  that  the  amount  obtainable  in  this 
way  from  strongly  roasted  coffee  is  larger  than  that  from 
the  slightly  ix)asted,  although  the  total  amount,  as  ascertain- 
ed by  other  methods,  is  the  same  in  both  kinds.  In  its  phys- 
iological effects  upon  mammalia  and  frogs,  caffeine  seemed 
related  to  strychnine ;  but  the  experiments  seemed  to  render 
it  very  questionable  whether  the  physiological  effects  of  cof- 
fee are  to  be  attributed  solely,  or  even  mainly,  to  the  caffeine 
present,  since  extract  of  coffee  beans,  free  from  caffeine,  pro- 
duced powerful  effects  on  animals,  and  of  a  very  different 
character  from  those  of  caffeine.  A  comparative  investiga- 
tion of  these  effects  is  proposed  by  Aubert,  in  which  special 
attention  will  be  paid  to  the  considerable  amount  of  active 
potash  salts  present  in  coffee.  The  experiments,  up  to  this 
point,  offer  no  explanation  of  the  invigorating  effect  to  which 
coffee  owes  its  popularity. — 13  C,  S^tember  1, 1872, 1167. 

ENAMEL  FOB   COPPER  COOKING  VESSELS. 

To  enamel  the  inside  of  copper  cooking  vessels  in  which 
acid  fruit  and  vegetables  are  cooked,  and  thus  prevent  the 
formation  of  the  so-called  "verdigris,"  the  following  method 
is  recommended:  Twelve  parts  of  white  fluor-spar, twelve 
parts  unburned  gypsum,  and  one  part  borax  are  finely  pow- 
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dered,  intimately  mixed,  and  fused  in  a  crucible.  The  fused 
mass  is  then  poured  out,  and,  after  cooking,  is  rubbed  up  to  a 
paste.  The  copper  vessel  is  to  be  coated  inside  with  this 
preparation,  applied  by  means  of  a  brush,  and  the  vessel  placed 
in  a  moderately  warm  place,  so  that  the  coating  may  dry  uni- 
formly ;  after  which  it  is  subjected  to  a  gradually  increasing 
heat,  till  at  length  the  preparation  fuses.  On  cooling,  the 
vessel  is  found  to  be  protected  internally  by  a  white,  opaque 
enamel,  adhering  very  firmly  to  the  copper,  not  chipping  off 
by  ordinary  knocking  and  rubbing,  and  impervious  to  vege- 
table acids. — 21  -4,  S^tember^  1872,  860. 

VESSELS  FOR  TRANSPORTATION   OP  MILK. 

Wooden  vessels,  of  about  four  and  a  half  gallons'  capacity, 
are  highly  recommended  by  Mr.  Byern,  a  practical  dairyman, 
for  transpoitation  of  milk  to  considerable  distances.  He 
gives  the  following  as  his  practice :  The  vessels,  as  soon  as 
emptied,  are  rinsed  with  warm  water  and  sent  back;  and 
since  they  remain  in  this  half-cleansed  condition  twenty-four 
hours,  they  often  acquire  a  decidedly  acid  odor,  which  is, 
however,  completely  removed  by  fii^st  washing  them  out 
thoroughly  with  wann,  not  boiling,  water,  then  rinsing  them 
with  about  three  pints  of  a  solution  of  washing  soda  for 
every  twenty  vessels,  by  pouring  it  from  one  to  another. 
They  are  then  placed,  mouth  downward,  on  a  shelf  in  the 
open  air  until  the  next  morning ;  and,  shoi*tly  before  using, 
they  are  again  rinsed  with  cold  water. — 8  (7,  October  3, 1872, 
324.  

ACETATE  OP  SODA  FOR  PRESERVING  FOOD. 

A  new  process  for  preserving  alimentary  substances  has 
lately  been  communicated  to  the  Academy  of  Sciences  of 
Paris,  the  essential  feature  of  which  consists  in  the  use  of 
acetate  of  soda  instead  of  the  common  salt  ordinarily  em- 
ployed. The  substance  to  be  preserved  is  to  be  placed  in  a 
barrel,  with  layers  of  the  acetate  of  soda  interposed  in  the 
proportion  of  one  fourth,  by  weight ;  and  in  winter  the  tem- 
perature must  be  at  least  68°  Fahr.  After  twenty-four  hours, 
the  barrel  must  be  turned,  and  in  forty-eight  hours  the  oper- 
ation is  completed;  the  salt  having  then  absorbed  the  water 
of  the  meat,  which  may  be  kept  in  the  pickle  or  dried  in  the 


r 


K.  DOMESTIC  AND  HOUSEHOLD  ECONOMY.  477 

air.  Any  vacant  spaces  in  the  barrel,  after  heading  up,  are 
to  be  filled  with  brine,  of  one  part  of  the  soda  salt  to  three 
of  water.  .  "the  old  pickle  may  be  evaporated  to  half  of  the 
original  balk  employed,  and  recovered  for  subsequent  use. 

For  cooking,  the  meat  thus  prepared  is  to  be  soaked  from 
twelve  to  twenty-four  hours  in  tepid  water  containing  one 
hundred  and  fifty  grains  of  sal  ammoniac  to  the  quart.  This 
salt  decomposes  the  acetate  of  soda  in  the  meat,  forming 
common  salt,  and  an  ammoniacal  acetate  which  causes  tht) 
meat  to  swell,  and  restores  to  it  the  odor  of  fresh  meat.  It 
is  claimed  by  the  author  of  this  process  that,  by  simply  re- 
moving the  intestines,  animals  may  be  readily  preserved 
whole.  Fish,  poultry,  and  game  have  been  so  treated.  After 
salting,  meat  may  be  dried  in  the  stove,  losing  thereby  one 
fourth  in  weight.  Fish  can  not  be  subjected  to  this  opera- 
tion of  drying.  Vegetables  may  be  treated  by  this  process, 
but  before  salting  they  should  be  heated  until  they  lose  their 
rigidity.  In  twenty-four  hours  they  may  be  pressed,  and 
dried  in  the  air.  When  used,  they  must  be  steeped  twelve 
hours  in  fresh  water.         ' 

A  necessary  condition  of  the  employment  of  this  process 
is  the  keeping  of  the  food  thus  prepared  perfectly  dry,  as  the 
salt  is  hygrometric,  and  absorbs  moisture  from  the  atmos- 
phere.— 3  J,  August  3, 1872, 19. 

NEW  PBOO¥:SS  FOR  PBESEBVINa  MEAT. 

According  to  the  London  Athenosum,  Mr.  Marietta  has  late- 
ly been  calling  attention  to  a  new  process  for  preserving  meat 
fresh.  This  consists  in  dipping  the  fresh  meat  into  melted 
butter  and  then  packing  it  in  salt.  The  examination  of  the 
specimens  furnished  by  him  is  said  to  have  been  quite  satis- 
factory ;  but,  in  the  opinion  of  the  Athenceuniy  it  does  not  dif- 
fer, essentially  from  that  of  dipping  the  meat  in  paraffine, 
which  answered  for  a  temperate  climate,  but  failed  in  a  trop- 
ical region. — 15  -4,  December  21, 18'72, 1834. 

pbesebvahon  op  food  by  cold. 

A  hint  at  what  may  possibly  become  an  important  method 
of  preserving  animal  and  vegetable  substances  for  an  indefi- 
nite length  of  time,  without  subjecting  them,  as  at  present, 
to  the  action  of  beat,  and  thereby  materially  affecting  their 
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texture  and  taste,  is  farnished  by  BoussiDgault  to  the  Acad' 
emy  of  Sciences  of  Paris.  In  a  recent  communication  to  that 
body,  he  states  that,  as  long  ago  as  1865,  he  exposed  beef 
bouillon  in  hermetically  sealed  vessels  to  the  action  of  a 
freezing  mixture  at  a  temperature  of  40°  Fahr.,  keeping  the 
same  immersed  in  the  mixture  for  seyeral  hours.  On  open- 
ing these  vessels,  quite  lately,  he  found  that  the  contents  had 
undergone  no  change,  and  were  precisely  as  before  being  sub- 
mitted to  the  cold. 

The  jaice  of  sugar-cane,  exposed  in  a  closed  vessel  to  a 
similar  degree  of  cold,  was  also  preserved  from  any  altera- 
tion. BoussiDgault  refers  in  his  article  to  the  fact,  well 
known  to  geologists,  that  a  low  temperature,  continued  for 
ages,  prevents  the  decomposition  of  muscular  fibre,  instan- 
cing the  fact  of  the  discovery  in  1804,  at  the  mouth  of  the 
Lena  River,  in  Siberia,  of  an  elephant  buried  in  the  ice,  which 
was  so  well  preserved  as  to  serve  as  food  for  the  dogs  of  the 
native  tribes. — 6  j&,  January  27, 1873, 189. 

i  EAPID   PICKLING   OP  MEAT. 

Roll  the  meat  in  a  mixture  of  sixteen  ounces  salt,  half 
ounce  saltpeter,  and  one  ounce  sugar,  so  that  all  paits  may 
be  completely  salted ;  then  wrap  closely  in  a  piece  of  cotton 
cloth  previously  well  scalded  and  dried,  and  place  in  a  por- 
celain or  other  vessel.  The  cleth  is  essential  with  small 
pieces,  to  retain  the  brine  formed  in  contact  with  the  meat. 
After  about  sixteen  hours,  however,  some  brine  will  drain  off 
into  the  bottom  of  the  vessel,  and  it  will  be  necessairy  then 
to  turn  the  meat^  still  wrapped  up,  daily.  A  piece  of  six 
pounds,  treated  in  this  Vay  for  six  days,  then  unwrapped  and 
boiled,  will  be  found  quite  palatable  and  sufficiently  pickled. 
For  larger  quantities  the  cloth  may  be  dispensed  with,  since 
the  brine  formed  will  be  sufficient  to  cover  the  mass^  pro- 
vided the  pieces  are  closely  packed,  and  any  unavoidable  cav- 
ities filled  with  stones. — 9  C^Jhcember^  1972, 180. 

ENDBMANN  PROOBS3   OF  FBESEBVING  MEAT. 

According  to  Dr.  Endem&nn,  an  excellent  method  of  pre- 
serving meat  consists  in  cutting  it  into  thin  slices,  and  dry- 
ing in  a  current  of  waim  air  uot  exceeding  140°  Fahr.  The 
operation  should  be  completed  in  thi^ee  or  four  houi*s,  in  which 
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case  the  product  is  hard,  and  may  be  easily  ground  up  in  a 
mill,  when  it  is  in  a  condition  fit  for  use.  The  fibrine  and  al- 
bumen are  not  coagulated,  and  consequently  are  still  able  to 
take  up  water,  and  thus  expand  to  their  natural  condition. 
The  meat  powder  prepared  in  this  way  has  a  light  brownish- 
yellow  color,  a  slight  smell  like  that  of  roast  beef,  and  a  very 
pleasant  taste.  For  making  soup,  two  ounces  are  to  be  boil- 
ed, with  the  usual  ingredients,  in  sixteen  ounces  of  water. 
Such  soup  is  much  stronger  than  when  prepared  with. half  a 
pound  of  fresh  uncut  meat,  as  the  latter  does  not  give  out  its 
extractive  material  so  completely  after  any  amount  of  boilino*. 
Half  a  pound  of  this  powder,  if  stirred  into  the  proper 
quantity  of  water,  with  the  addition  of  an  egg,  may  be  treat- 
ed exactly  as  if  it  were  the  best  fresh  meat ;  and  the  fact 
that  the  fibrine  and  albumen  in  this  meat  powder  are  not  co- 
agulated renders  it  avaluable  substance  in  cases  of  weakness, 
where  stimulating  food  is  required,  as  it  is  more  easily  digest- 
ed than  raw  meat,  while,  on  account  of  its  minute  subdivision, 
the  action  of  the  stomach  is  facilitated. — 5  (7, 1873,  it^,  15. 

PREPARATION   OF  MEAT   E:^TRACT. 

A  new  mode  of  preparing  certain  kinds  of  meat  has  lately 
been  patented  in  Paris  by  M.  Durand.  This  has  more  partic- 
ular reference  to  the  flesh  of  prawns,  shrimps,  and  other  deli- 
cate crustaceans,  in  I'egard  to  which,  as  is  well  known,  much 
trouble  is  experieneed  in  the  picking  out  of  the  flesh  from  the 
external  skeleton  after  boiling..  The  new  method  consists  in 
placing  the  shrimps,  while  still  alive,  in  a  double  metallic  ring 
perforated  with  small  holes,  some  coav^e  material  being  used 
as  a  filter.  This  ring  is  subjected  to  pressure,  which  squeezes 
the  flesh  out  into  a  vessel  placed  below.  This  may  be  then 
mixed  with  the  necessary  seasoning,  boiled,  and  dried  by 
evaporation,  so  as  to  form  a  compact  paste,  which  will  keep 
for  a  long  time,  furnishing  an  excellent  article  of  food.  A 
similar  process  can  be  applied  to  the  preparation  of  fish,  the 
meat  of  which  can  be  forced  out,  leaving  the  bones,  scales,  etc., 
behind.  The  flesh  of  both  fish  and  crustaceans  before  cookino: 
is  very  soft,  and  easily  yields  to  the  treatment  indicated.  This 
process  might  perhaps  be  applied  to  advantage  in  the  case  of  . 
shad  and  herrings^  the  bones;  of  which  constitute  so  great  an 
objection  to  them  as  an  article  of  food. — 3  j5,  May  9, 1872,  94. 
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IMPROVED  PREPARATIpN   OP   CUKBANT  JELLY. 

A  leading  chemical  journal  in  Paris  does  not  disdain  to  give 
to  the  world  a  formula  for  the  preparation  of  currant  jelly 
"  in  the  cold,"  which  it  considers  to  be  a  very  great  improve- 
ment over  other  methods,  as  it  preserves  entirely  the  natural 
taste  of  the  fruit.  For  this  purpose  we  take  eleven  pounds 
of  white  currants  and  a  fourth  or  fifth  part,  by  weight,  of  the 
red,  according  to  the  color  desired,  or  the  whole  may  be  ei- 
ther red  or  white,  as  prefeined.  If  the  flavor  is  liked,  one 
pound  of  raspberries  may  be  added.  The  currants  are  to  be 
stripped  from  the  stems,  and  the  raspberries  carefully  picked 
over,  those  recently  gathered  being  the  best.  The  fruit  is  to 
be  mashed,  and  the  juice  squeezed  out,  either  through  a  cloth, 
or,  still  better,  by  means  of  a  small  press. 

The  juice  thus  obtained  is  placed  in  an  earthen  vessel,  and 
deposited  in  a  cool  place  or  in  a  cellar,  when  fermentation  will 
sooner  or  later  take  place.  At  the  end  of  about  twenty-four 
hours  all  the  froth  produced  by  the  fermentation,  which  will 
cover  the  whole  surface,  is  to  be  removed,  and  the  juice  to  be 
strained  by  means  of  a  flannel  bag  or  filtering-paper.  The 
juice  is  then  to  be  weighed,  and  an  equal  weight  of  finely- 
powdered  white  sugar  to  be  added.  If  raspberries  are  used, 
the  quantity  of  sugar  is  to  be  reduced  one  tenth.  The  juice 
and  sugar  are  to  be  carefully  mixed,  and  then  placed  in  jars. 
At  the  expiration  of  twenty-four  hours  a  jelly  of  perfect 
transparency  will  be  formed,  which  can  be  preserved  for  a 
long  timie  by  simply  covering  it  as  with,  ordinary  jellies  and 
preserves.  It  should,  however,  be  protected  from  the  action 
of  moisture.-— 9  J5, 1872,  xliv.,  25. 


PROPRIETY   OF  WASHING  BUTTER. 

In  reference  to  the  preparation  of  good  table  butter,  Dr. 
Wilkens  Pogarth  remarks  that  there  is  a  rather  common  be- 
lief that  the  process  of  washing  injures  its  peculiar  fine  flavor, 
and  renders  the  butter  more  perishable.  The  former  part  of 
the  proposition  Dr.  Pogarth  admits ;  yet,  thinking  the  use  of 
fresh  water  indispensable  for  removing  the  milk  and  harden- 
ing the  butter,  he  recomniends  its  application  directly  in  the 
churn,  avoiding  working  and  kneading  by  hand  or  spatula. 
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Butter  which  keeps  well  is  made  in  Holstein,  by  repeated 
salting  and  heavy  pressure,  without  the  use  of  water ;  but  it 
is  too  salt  to  be  considered  fine  table  butter. — 8  (),  1672, 
XXVI.,  205.  

IMPSOVEMENT   OF   BANCID  BUTTER. 

According  to  Land  and  Water,  rancid  butter  can  be  great- 
ly improved  in  quality  by  washing  it  thoroughly  in  lime- 
water,  and  then  clearing  out  the  lime-water  by  a  good  wash- 
ing in  cold  spring  water.  The  lime-water  is  easily  made  by 
allowing  a  luiflp  of  lime  the  size  of  the  fist  to  slake  in  a  bucket 
of  water,  stirring  it  well,  and  afterward  allowing  the  lime  to 
settle.  It  is  said  that  a  large  business  is  now  done  in  England 
by  sundry  persons,  who  purchase  rancid  butter  at  low  rates 
and  sell  it  again  at  much  higher  prices,  after  manipulating  it 
in  the  manner  mentioned. — 2  A,  December  14, 1872, 387. 

TEMPERATUEE    OF  THE   AIR  IN  MAKING  BUTTER, 

Recent  experiments  indicate  that  the  best  temperature  of 
the  air,  as  well  as  of  the  cream,  for  the  rapid  churning  of 
butter,  is  from  64°  to  69°,  instead  of  the  average  of  66°,  as 
generally  taken.  A  cellar,  with  the  temperature  regulated 
by  means  of  a  thermometer,  seems  most  suitable  for  the  pur- 
pose, especially  in  summer. — 8  (7,  January  23, 1873,  29. 

SHIPPING  BUTTER  IN   SEALED   CANS. 

For  many  years  butter  has  been  sent  from  Copenhagen  to 
all  parts  of  Europe  in  hermetically  sealed  tin  cans.  Although 
the  business  was  commenced  originally  as  an  experiment,  it 
has  expanded  to  such  a  degree  that  during  the  last  two  years 
it  has  occupied  several  of  the  largest  butter  dealers  of  Co- 
penhagen, The  object  of  packing  the  butter  in  this  manner 
is  to  protect  it  against  the  action  of  air  and  heat,  and  this 
is  so  completely  attained  that  butter  has  been  sent  from 
Copenhagen  to  China  and  back  again,  without  the  slightest 
detriment  to  its  edible  qualities.  The  pnncipal  places  of  de- 
mand are  China,  Brazil,  Java,  Spain,  and  other  countries,  gen- 
erally through  London  or  Liverpool  houses.  The  packages 
vary  in  size  up  to  twenty-eight  pounds,  although  those  of  four 
pounds  are  generally  preferred.  The  cians  are  lined  inside 
with  wood,  saturated  with  salt  pickle,  and  when  filled  are 
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saldered  up.  This  treatment  is  thought  to  exert  a  very  impor- 
tant influence  in  the  preservation  of  the  butter.— 14  C^CCV., 
279.  . 

PRESERVATION    OP    RED   WINE   BY   PASTEUB's   METHOD. 

In  tlie  case  of  German  red  wine,  treated  according  to  Pas- 
teur's method,  by  heating  in  corked  bottles,  in  a  water-bath, 
for  half  an  hour,  at  140^  to  160°  Fahr.,  Professor  Neubauer 
has  found  (according  to  the  judgment  of  connoisseurs,  as  well 
as  his  own)  that  after  the  lapse  of  a  month  they  are  superior, 
in  all  respects,  to  the  same  wine  which  had  not  been  subjected 
to  this  process ;.  and  be  states,  as  a  result  of  more  exhaustive 
experiments,  that,  while  Flinch,  Oerman,  and  Austrian  red 
Avines  lose  nothing  in  quality  by  this  treatment,  they  acquire 
a  most  remarkable  freedom  fix)m.  liability:  to  deterioration. 
His  experience  with  white  (or  bouquet)  wine  has  been  too 
limited  for  any  opinion  on  his  part;  but  he  says  that  Dr.  Buhl, 
of  Deidesheim,  has  been  in  the  habit  for  years  of  warming 
the  finest  bouquet  wines,  and  has  beien  able  in  this  way  to 
bring  into  market  high-pnced  wines  in:  less:  time  than  usual. 
His  wines  have  not  only  endured  transport  to  Egypt,  but, 
after  months  of  exposure  >  to  that  climate,  have  been  found 
excellent.  He  attributes  the  marked  inferiority  in  color  of 
German  red  wines,  as  compared  with  those  of  France  and 
Austria,  to  incipient  putrefaction  of  the  coloring  matter  of 
the  grapes,  owing  to  the  lateness  of  the  time  of  gathering 
thena. — 13  (7,  J9£cem^er  1, 1872,1566. 

PREVENTION   OP  ACIDIFICATION  IN  BEER. 

The  commercial  sulphite  of  lime,  or,  more  properly,  acid 
sulphite  of  lime,  has  proved  isffective  in  preventing  the  sour- 
ing of  beer,  by  the  addition,  when  the  cask  is  half  filled,  of 
one  part  of  a  solution  of  it,  of  specific  gravity  1.06,  to  every 
1000  parts  of  beer  the  cask  is  to  contain^  Acidificatioa  of 
wort,  in  the  earlier  stages,  can  also  be  checked  by  it,  but  the 
acid  already  formed  can  not  be  removed  by  it,^— ^  <7,  JVb- 
^^mJfir  7, 1873,448.  . 

BEER  MADE  WITHOUT  HOPS. 

A  so-called  **  Red  Beer''  is  manufactured  in  a  North  Ger- 
man brewery  without  the  use  of  hops,  whidi  is  said  to  be  pf 
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remarkable  exceltence.  It  flows  thick  and  oily,  lik<3  Burgun- 
dyv  possesses  an  odor  and  bouquet  between  Rhenish  wine  and 
Burgundy,  and  the  flavor  of  strong  port,  except  that  it  is 
more  spicy.  It  contains  7.2  per  cent,  alcohol  and  4.2  per 
cent,  extractive  matter.  From  a  very  brief  statement  of  the 
method  of  preparation,  it  seems  that  well -germinated,  air- 
dried  malt  is  exclusively  used,  which  is  crushed  between  roll- 
ers, mixed  with  cold  water,  and,  by  the  addition  of  boiling 
water,  gradually  raised  to  144°  Fahr.,  and  mashed  four  hours. 
The  wort  is  run  into  the  brewing  kettle  with  twelve  per  cent, 
of  dried  mallows,  instead  of  hops,  until  the  color  of  red  wine 
is  imparted,  and  then  tannin  carefully  added,  not  much  being 
required,  as  the  mallows  have  a  clarifying  and  coloring  ac- 
tion. It  soon  becomes  clear  in  the  coolers,  and  at  69°  Fahr.  is 
brought  into  the  fermenting  vat  with  the  ferment,  prepared 
twenty-four  hours  before  by  mashing  a  wort  of  air*dried  malt 
and  yeast,  with  a  very  small  addition  of  tartaric  acid.  Afler 
thirty-six  hours  of  active,  toprfermentation,  the  beer  can  be 
run  into  vessels  in  the  lagrer  cellara  at  43°  and  45°  Fahr. 
To  every  eighteen  gallons  next  add  a  solution  of  one  and  a 
half  ounces  of  the  best  glycerine  in  one  and  three  quarter 
pints  of  red  wine,  one  tenth  as  much  pure  Cognac  brandy, 
and  a  few  drops  of  oil  of  oi'ange  flowers.  The  casks  mu^t  be 
opened  for  a  short  time  every  two  days^  and,  when  perfectly 
clear,  the  beer  is  to  be  bottle,  corked,  and  tied,  and  gradu- 
ally heated,  in  water,  to  122°  Fahr.,  after  which  it  will  keep 
for  any  length  of  time.— 9  (7,  Oc^oi^^r,  1872  j  148. 

PURIFICATION   OF  TALLOW   FOB  CULINAEY  PURPOSES. 

Dunngthe  siege  of  Paris,  Oasthelaz  was  led  to  experiment 
upon  the  purification  of  tallow  from  the  foreign  ingredients 
that  i-ender  it  unfit  for  cnlinaiy  purposes,  and  he  recommends 
the  following  process,  for  removing  its  unpleasant  rancid 
odor,  jand  leaving  only  a  slight  fatty  smell,  which  vanishes 
on  nsiiig  it. .  One  buhdred  parts  of  tallow  are  first  placed  in 
one  hundred,  parts  of  boiling  water,  so  that  it  may  melt.  A 
solution  'of  four  parts  of  ci*ystallized '  carbonate  of  soda  in 
twenty  parts  of  water  is  then  added,  and  the  mixture  stir- 
red, its  temperature  being  kept  above  the  melting-point  of 
tallow,  until .  a  complete  emulsion  of  the  tallow  is  formed^ 
when  iti  is  heated  to  boiling,  and,  under  continued  sttn'iug. 
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four  hundred  parts  of  water  are  added.  After  settling,  the 
aqueous  liquid  is  drawn  off  from  beneath,  the  tallow  collected, 
and  again  made  into  an  emulsion  with  one  hundred  parts  of 
water,  and  then  washed  with  four  hundred  parts  of  boiling  wa- 
ter to  remove  any  carbonate  of  soda  it  may  retain.  The  bet- 
ter kinds  of  tallow  require  treatment  in  this  way  twice,  others 
three  times ;  for  the  second  treatment  a  two  to  four  per  cent, 
solution  of  the  carbonate  of  soda  is  employed;  at  the  third, 
a  two  to  three  per  cent,  solution.  It  is  afterward  simply 
washed  with  water,  or  water  with  the  addition  of  one  per  cent, 
hydrochloric  acid,  and  then  with  pure  water.  All  the  wash- 
ings must  be  made  with  boiling  water,  and  the  mixture  must 
be  kept  boiling  for  one-quarter  to  one-half  hour,  in  order  to 
expel  volatile  impurities.  It  is  best  to  use  distilled  water, 
or  at  least  water  that  has  been  freed  from  lime  by  carbonate 
of  soda,  to  avoid  the  formation  of  a  lime  soap.  The  fatty 
acids  are  contained,  mainly,  in  the  fii*st  carbonate  of  soda 
liquid,  and  can  be  utilized  for  soap,  stearine,  eta  On  a  large 
scale,  the  boiling  can  be  effected  in  wooden  vessels  by  steam 
pipes.— 13  (7,  October  1, 1872, 1300. 

ACTION   OP  MICROZYMES   ON  MILK,  ETC. 

B6champ  some  yeara  ago  announced  to  the  world  the  dis- 
covery, on  his  part,  of  certain  organic  bodies,  called  by  him 
Microzymes,  and  existing,  as  living  organisms,  among  other 
conditions,  in  immense  numbers  in  chalk,  where,  of  course, 
they  must  have  remained  since  the  cretaceous  period.  Re- 
ferring again  to  their  bodies,  he  has  lately  called  attention  to 
their  influence  upon  spontaneous  coagulation,  as  also  to  the 
normal  production  of  alcohol  and  acetic  acid  in  milk.  He 
maintains  that  the  microzymes,  of  whatever  origin,  whether 
from  the  chalk  or  other  calcareous  formation,  the  atmospherc, 
the  dust  of  the  streets,  or  from  animals  or  vegetables,  all  pos- 
sess the  power  of  forming  alcohol  and  acetic  acid,  not  only 
with  glucogenous  matters,  but  also  with  substances  incapa- 
ble of  being  converted  into  ordinary  sugar,  such  as  tartaric, 
citric,  muric,  and  lactic  acids,  etc.  In  ripening  and  rotting 
fruits,  it  is  the  same  agent  which  produces  the  alcohol  and 
acetic  acid  that  are  so  specially  manifested.  He  refers,  in 
conclusion,  to  the  hypothesis  of  Liebig  in  regard  to  the  alter- 
ability  of  albuminoid  substances  in  the  phenomena  of  fer- 
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mentation.  Bechamp,  in  opposition,  affirms  that  in  the  fer- 
mentation of  eggs  the  albuminoid  substances  remain  unal- 
tered ;  and  he  is  prepared  to  show  that  in  the  souring  of  milk 
the  caseine  and  other  albuminoid  substances  i*emain  undis- 
turbed and  with  all  their  essential  properties.  He  has  been 
able  to  determine  a  rotatory  property  in  caseine,  fourfold 

that  of  pure  albumen. — 6  B^  March  31, 1873,  838. 

• 

EFFECT   OF  SUNLIGHT   ON  FLOUR. 

It  is  maintained  that  the  inferior  quality  of  certain  kinds  of 
wheat  and  rye  flour  is  frequently  due  to  the  action  of  sunlight 
on  the  flour ;  even  when  in  bags  or  barrels,  the  gluten  experi- 
ences a  change  similar  to  that  occasioned  by  heating  in  the 
mill.  The  tendency  thus  imparted  to  it,  to  become  lumpy, 
and  to  form  dough  without  toughness,  is  similar  to  that  of 
flour  from  moist  grain,  or  of  flour  when  it  is  too  fresh,  or 
made  from  grain  ground  too  early,  or  when  adulterated  with 
cheaper  barley  meal.  Such  flour  can  be  improved  by  keep- 
ing for  some  weeks. — 10  (7,  February  1, 1873,  30. 

I 

!  TO   PREPABE   EELS   FOR   COOKING. 

By  pouring  a  mixture  of  vinegar  and  salt  over  eels,  in  a 
suitable  vessel,  they  are  not  only  instantly  killed,  but,  if  al- 
lowed to  remain  in  the  liquid  for  a  short  time,  the  skin  gela- 
tinizes ;  and  if  cooked  in  this  condition  they  are  better  flavor- 
ed than  when  skinned.  The  skin  can  readily  be  removed  at 
the  table  by  any  one  not  desiring  to  eat  it. — 10  (7,  September^ 
1872,140. 

ADULTERATION  OF  MILK. 

According  to  Mr.  J.  Alfred  Wanklyn,  the  most  common 
modes  of  adulteration  of  milk  consist  in  removing  the  cream 
in  greater  or  less  quantity,  and  in  adding  water;  and  conse- 
quently the  testing  of  milk  resolves  itself  essentially  into  the 
detection  of  the  skimming  and  watering,  and  the  measuring 
of  the  extent  to  which  these  operations  have  been  carried. 
For  this  purpose,  he  finds  it  most  satisfactory  first  to  estimate 
accurately  the  normal  composition  of  milk,  or  at  least  the 
average  limits  of  variation  in  this  respect,  and  then  to  find 
out  what  deviation  from  this  average  is  presented  by  any 
given  sample. 
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The  result  of  many  inquiries  on  his  part  is  to  show  that 
the  solids  left  by  evaporation  of  cow's  milk  vary  compara- 
tively little,  in  different  animals  or  in  different  seasons,  and 
he  thinks  that  a  range  of  from  11.5  to  12  per  cent,  expresses 
about  the  average  amount  of  these  solids. — 1  A^  October  1 8, 
1872,187.  

•  HABDENING   OP   DEIED  PEASE   IN  BOILING. 

While  some  pease  become  soft  in  boiling,  others  become 
horny  and  hard,  and  it  has  been  a  question  whether  this  is 
due  to  the  pease  or  to  the  water.  Professor  Ritthausen  ex- 
amined two  samples  of  pease,  one  said  to  become  soft  on  boil- 
ing, the  other  hard,  and  on  boiling  them  in  distilled  water 
found  these  characters  substantiated.  The  analysis  of  their 
ashes  gave : 

Soft.  Hard. 

.   Phosphate  of  lime. .......  10.77)  jg  g^       10AI\  20,de 

Phosphate  of  magnesia. . .     8.14)  '           16.55) 

Phosphate  of  potassa 59.74:  37.43 

.    Sulphate  of  potassa 8.10  14.80 

Chloride  of  potassiam. ...     4.72  6.23 

Potash 11.47 

Phosphoric  acid 4.43  

From  this  we  see  that  the  soft-boiling  pease  contain  a  con- 
siderably greater  amount  of  phosphate  of  potassa,  smaller 
percentage  of  phosphatio  earths,  and  more  phosphoric  acid 
than  the  other  kind,  which,  for  their  part,  are  richer  in  the 
earth-phosphates,  poorer  in  other  phosphonc  compounds,  and 
contain  an  excess  of  potash. 

In  the  action  of  water  on  thos(3  pease  poor  in  phosphoric 
acid,  that  harden  on  boiling,  the  legumine,  which  is  present  in 
large  quantity,  although  partially  combined  with  the  excess 
of  potash,  has  also  its  function.  It  is  decomposed  with  the 
separation  of  a  compound  of  lime  or  magnesia,  which  be* 
comes  horny  on  heating,  and  brings  about  the  hardening  re« 
ferred  to.  Cold  water  extracts  from  the  meal  of  those  pease 
that  boil  soft  4.24  per  cent^  of  soluble;  legumine,  while  from 
the  hard-boiling  kinds  only  1.^3  per  cent,  can  be  derived. 
The  difference  in  the  amounts  of  nitrogen  and  sulphur  was  so 
slight  that  the  hardening  could  not  be  ascribed  either  to  a 
larger  amount  of  Albumen  or  of  sulphuric  acid.  Some  kinds 
of  pease,  however,  represented  as  hardening  on  boiling,  soft- 
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ened  when  boiled  in  distilled  water;  and  analysis  of  their 
ashes  gave  nearly  the  same  results  as  with  those  of  the  other 
character.— 13  (7,  January  16, 1873, 142. 

THE    CUTTLE-FISH   AS   AK  ARTICLE    OP  FOOD. 

According  to  Mr.  Simmons,  theftesh  of  the  large  species  of 
cuUlerfifih  was  esteemed  a  great  delicacy  by  the  ancients ; 
and  at  the  present  time  the  natives  of  the  Polynesian  Islands 
regard  it  with  great  favor  as  food.  Th^e  fish  are  frequent- 
ly mat  with  throughout  India  and  China,  dried,  and  offered 
for  sale.  In  Chili  they  are  also  considered  a  delicacy,  and  in 
Barbadoes  a  species  of  loligo  is  often  eaten.  Mr.  Simmons, 
however,  considers  the  flesh  as  tough,  indigestible,  innutri- 
tions, and  uninviting.  He  further  states  that  there  is  an  ex- 
tensive trade  in  a  species  of  octopod  in  the  waters  of  Tunis, 
and  that  they  are  consumed  largely  during  Lent,  as  coming 
under  the  canonical  head  of  fish.  Three  or  four  thousand 
hundred  weight  are  generally  marketed  for  this  purpose. 

They  are  taken  in  deep  water  by  means  of  earthen  jars, 
strung  together  and  lowered  to  the  bottom  of  the  sea,  where 
they  are  allowed  to  remain  for  a  certain  ii umber  of  hours,  dur- 
ing which  the  cuttle-fish  enter  into  them.  Sometimes  as  many 
as  eight  or  ten  are  taken  from  every  jar  at  each  visit  of  the 
fishermen.  In.  shallow  water,  eaithen  drain^pipes  are  placed 
side  by  side,  for  a  distance  frequently  exceeding  half  a  mile, 
and  the  cuttle-fish  go  into  these,  and  are  thus  captured.  In 
some  lojcalitie^  the  most  successful  method  consists  in  con- 
structing brush  weii'S,.in  which  the  oetopods  are  inclosed  by 
the  falling  tide.— 17  A,  September  1, 1872,  327. 

DETECTION   OF  ADULTEBATION  OF  COFFEE. 

When  burned  grain,  or  any  other  substance  containing 
starch,  has  been  substituted  for  coffee,  a  dilute  solution  of 
caustic  potash,  shaken  with  a  small  quantity  of  the  powder, 
filtered,  and  further  diluted,  yields,  with  a  solution  of  iodine, 
the  characteristic  blue  starch  reaction. — IB  C^  December  15, 
1872,1628.  

PROPER   COMBINATIONS   IN   SOAPS. 

According  to  Mignot,  a  perfect  soap  is  one  in  which  the 
fatty  mattei*s  and  the  alkaline  have  been  so  thoroughly  com- 
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billed  as  to  leave  no  excess  of  either  component ;  a  desidera- 
tum which  is  very  seldom  reached,  as  the  soap  is  either  too 
alkaline,  in  which  case  it  parches  and  dries  up  the  skin,  or  it 
is  too  fat,  and  thus  makes  the  skin  greasy,  so  that  the  dust 
readily  adheres  to  it.  The  former  inconvenience  is  the  more 
serious  of  the  two,  as  it  very  soon  leaves  its  impress  upon  the 
skin.  For  this  reason  soap-makers  are  in  the  habit  of  em- 
ploying an  excess  of  fat,  notwithstanding  the  inconvenience 
mentioned.  Mignot  now  informs  us  that  silica  introduced 
into  the  soap,  in  the  form  of  infusorial  earth,  will  tend  to  neu- 
tralize any  excess  of  the  alkaline  elements  of  the  soap,  as  it 
is  soluble  both  in  soda  and  in  potash,  and  it  will  at  the  same 
time  take  up  the  surplus  of  fatty  matter  by  absorbing  it,  and 
combining  with  it  to  a  certain  extent.  Infusorial  earth,  as  is 
well  known,  occurs  in  different  parts  of  the  world  in  great 
quantity,  and  immense  deposits  are  known  in  various  por- 
tions of  the  United  States,  especially  in  Idaho,  Nevada,  and 
California. — 3  B^  March  6, 1 873, 414. 

PATENT   WAGON   LUBRICy  NTS. 

A  resin-lime  soap,  prepared  by  stirring  eighty  pounds  of 
dry-slaked  lime  into  one  hundred  pounds  of  rosin-oil,  and 
heating,  with  continued  stirring,  until  a  pasty  mass,  free  from 
lumps,  is  fonned,  which  finally  runs  from  the  stirrer  like 
sirup,  is  a  principal  ingredient  of  different  forms  of  patent 
axle  grease.  Some  of  these  are  prepared  as  follows :  Blue, 
by  boiling  five  hundred  pounds  of  crude  rosin-oil  one  hour 
with  two  pounds  of  dry -slaked  lime,  allowing  it  to  cool, 
drawing  off  the  oil  from  the  sediment,  and  stirring  into  it, 
while  still  warm,  ten  to  twelve  pounds  of  the  above  soap, 
until  a  blue  mass  of  the  consistency  of  butter  is  obtained. 
Yellow,  by  adding  to  this  six  per  cent,  of  an  extract  of  tur- 
meric, prepared  by  boiling  one  part  of  turmeric  with  twenty 
of  soda-lye.  Black,  by  adding  two  pounds  of  lamp-black,  rub- 
bed up  with  rosin-oil,  to  one  hundred  pounds  of  the  blue  mass. 
Patent  palm-oil  lubricant  is  made  by  melting  and  stirring  to- 
gether ten  pounds  of  the  resin-soap  and  ten  pounds  of  palm- 
oil,  and  then  mixing  in  five  hundred  pounds  of  rosin-oil,  and 
enough  soap  (two  to  three  pounds)  to  give  the  consistency  of 
butter ;  and,  finally,  seven  to  eight  pounds  of  soda-lye,  ob- 
tained from  seventy  pounds  of  calcined  carbonate  of  soda, 
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two  hundred  pounds  of  water,  and  thirty-five  pounds  of  lime, 
as  milk  of  lime.  The  cheap,  thick,  residual  oils,  from  the 
manufacture  of  paraffine,  can  be  improved  as  lubricants  by 
thickening  them,  by  melting  them  with  lead-soap.  Mixtures 
of  petroleum,  rosin-oil,  and  resin-soap  are  frequently  used  as 
lubricants,  as  well  as  glycerine. — 18  (7,  January  29, 18V3,  79. 

FILTER   OF   SPUN   GLASS. 

According  to  Weiskopf,  a  filter,  giving  very  clean  filtrates 
with  great  rapidity,  may  be  made  by  felting  extremely  fine 
filaments  of  spun  glass,  and  employing  them  in  the  same 
manner  as  asbestos.  

KEEPING  LEATHER   HARNESS  PLIABLE. 

It  is  well  known  that  leather  articles  kept  in  stables  soon 
become  brittle  in  consequence  of  ammioniacal  exhalations, 
which  affect  both  harness  hanging  up  in  jsuch  localities  and 
Ihe  shoes  of  those  who  frequent  them.  The  usual  applica- 
tions of  grease  are  not  always  sufficient  to  meet  this  diffi- 
culty ;  but  it  is  said  that  by  adding  to'  them  a  small  quantity 
of  glycerine  the  leather  will  be  kept  continually  in  a  soft  and 
pliable  condition. — 13  (7,  September  15, 1872, 1239. 

PITCHING   COMPOITND  FOR   WOODEN  VESSELS. 

The  following  preparation  has  been  patented  by  Werner, 
of  Mannheim :  Two  and  a  half  pounds  of  the  best  Courie 
copal  is  washed,  powdered,  dried  on  copper  gauze  or  gal- 
vanized sheet -iron,  and  dissolved  in  one  and  a  half  pounds 
of  concentrated  sulphuric  ether,  and  then  diluted  with,  ten 
pounds  of  rectified  alcohol.  The  solution  is  then  mixed  with 
fifty  pounds  of  alcohol,  ten  and  a  half  pounds  of  seed  lac, 
one  third  of  a  pound  of  spermaceti,  a  quarter  of  a  pound  of 
glycerine,  a  quarter  of  a  pound  of  wax,  and  one  pound  of 
Venetian  turpentine,  and  distilled  in  an  apparatus  having  a 
worm. — 6  (7,  October  31, 1872, 438. 

HAIR   ERADICATOR. 

Professor  Bottger  recommends  hydrated  sulphuret  of  so- 
dium as  an  extremely  efficient  and  perfectly  inodorous  hair 
eradicator,  and  as  being  much  more  effiactive  in  this  respect 
than  hydrated  sulphuret  of  calcium,  previously  recommend- 
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ed  by  him*  The  new  extract  lA  readily  obtained  by  rubbing 
to  a  very  fine  powder  one  part,  by  weight,  of  crystallized  sul- 
pho- hydrate  of  sodium  with  three  parts  of  fine  prepared 
chalk.  This  mixture  is  to  be  kept  in  well-closed  bottles  until 
needed  for  use,  when  a  small  portion  of  it  is  made  into  a 
thick  paste  with  a  few  drops  of  water,  and  applied  by  means 
of  the  back  of  a  knife  to  the  spot  coated  with  hair.  In  a 
very  few  moments  the  thickest  hair  will  be  converted  into  a 
soft  mass,  and  can  be  easily  removed  from  the  skin  by  wash- 
ing. Care  must  be  taken  not  to  keep  the  substance  too  long 
on  the  skin,  as  it  would  corrode  it.— 14  (7,  CCV.,  492. 

MATCHES  V^ITHOUT   SULPHUR. 

According  to  a  method  patented  in  France,  non-explosive, 
non^hygroscopic  matches  may  be  made  by  impregnating  the 
wood  with  a  hot  solution  of  a  fatty  material.  The  inflam- 
mable compound  consists  of  phosphorus,  Y ;  gum,  1 ;  nitrate 
of  lead,  40 ;  glass  powder,  5 ;  water,  10  parts. — 14  C,  CCVII., 
18^3,341.  

GAS  MANUFACTURE  BY   EVELEIGH's  PROCESS. 

Exhaustive  experiments  have  been  made  by  Professors  Od- 
ling  and  Keates  with  this  process,  which  consists  in  distill- 
ing the  coal  at  a  low  temperature,  and  redistilling  the  tar 
obtained ;  thus,  it  is  clainied,  obtaining  more  and  better  gas 
from  a  given  weight  of  coal.  They  found  no  better  quanti- 
tative, but  a  better  qualitative  production  by  the  process, 
with  entire  absence,  however,  of  the  tar,  as  an  accessory  prod- 
uct. More  fuel  was  also  required  than  by  the  ordinary  proc- 
ess, and,  since  the  gas  is  given  off  more  slowly,  the  outlay 
of  capital  in  the  works,  as  well  as  the  running  expenses,  must 
be  greater,  and  the  increase  in  quality  is  no  offset  to  these 
increased  expenses.— 14  (7,  CCVIIL,  1873, 156. 

THE   NEW   HYDROCARBON  GAS. 

Experiments  have  recently  been  made  in  England  on  the 
illuminating  powers  of  a  new  hydrocarbon  gas,  produced  by 
what  is  known  as  Mr.  Ruck's  process.  The  heating  gas  is  al- 
most pure  hydrogen,  obtained  by  passing  steam  thi*songh  a 
horseshoe-shaped  tube  that  goes  through  the  red  heat  of  a 
coke  furnace.     In  this  state  the  gas  used  for  all  purposes 
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where  h^at  without  light  is  required — as,  for  instance,  for 
gas  stoves  of  whatever  kind,  or  for  boiling  water  and  gener- 
ating steam.  When  required  to  be  used  for  lighting  pur- 
poses, this  beating  gas  is  made  to  bubble  through  a  reservoir 
containing  rectified,  petroleum,  of  9  specific  gravity  of  about 
0.68.  It  then  passes  at  once  into  the  pipes  for  circulation 
and  consui4ption,  and  issues  from  these  burners  a  very  excel- 
lent gas,  equal  in  illuminating  power  to  sixteen  and  a  half 
candles,  with  a:Consumption  of  five  cubic  feet  an  hour  in  an 
Argand  burner.  The  experiments  on  the  power  of  this  gas 
for  both  heating  and  lighting  purpdses  are  said  to  have  been 
thoroughly  satisfactory,  and  the  cost  to  be  very  much  less 
than  that  of  coal  gas,  even  when  the  price  of  coals  is  much 
less  than  the  very  high  rate  which  has  prevailed  in  England 
during  the  last  six  months. 


■    FLAME    OF  COMPRESSED   GAS. 

According  to  a  communication  of  F.  Benavides,  a  jet  of  or- 
dinary illuminating  gas,  issuing  under  pressure  through  a 
slightly  opened  stop -cock,  gives  a  fiame  of  greater  brill- 
iancy than,  those  of  the  street  lamps,  of  only  a  few  inches' 
water  pressure.  When  the  cock  is  opened  wider  the  veloc- 
ity of  efilux  increases,  air  is  carried  along  with  the  gas,  the 
combustion  becomes  more  energetic,  and  the  illumination 
feebler,  or  disappearing  entirely,  while  the  temperature  is 
considerably  elevated,  as  in  the  Bunsen  burner.  If  the  press- 
ure and  velocity,  as  well  as  the  amount  of  escaping  gas,  are 
great,  the  flame  only  appears  at  a  certain  distance  from  the 
orifice,  the^  dimensions,  of  the  dark  space  between  it  and  the 
orifice  being  dependent  on  the  pressure  and  the  quantity 
of  escaping,  gas.  Under  a  pressure  of  two  atmospheres, 
this  distance  is  about  one  and  a  half  inches,  with  a  flame 
about  fifteen  and  a  half  inches  in  length,  1<2  inches  wide  at 
the  beginning,  and  about  four  inches  wide  at  the  end.  The 
temperature  of  the  dark  space  is  very  low,  as  shown  by  the 
slow  rise  of  a  thermometer  placed  in  it ;  probably  due  to  ra- 
diation froni  the  flame.  .  If  a  metallic  wire  is  introduced  into 
the  dark  space,  aad  brought  ia  contact  with  the  flame,  and 
then  back  into  the  dark  space,  the  flame  will  follow  it,  and 
the  dark  space  may  be  obliterated,  but  will  re-appear  on  re- 
moval of  the  wire.    A  candle  brought  near  to  it,  will  show 
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the  aspiratory  power  of  the  flame.  With  a  very  narrow 
burner,  and  great  velocity,  no  flame  can  be  produced.  The 
spectrum,  with  compressed  gas,  is  discontinuous,  showing  five 
bright  lines ;  with  slow  efflux,  the  spectrum  is  continuous ;  in 
the  first  case  the  combustion  being  more  complete,  and  in  the 
latter  there  beins:  more  unconsumed  solid  carbon.  These  ob- 
servations,  the  author  thinks,  should  be  taken  into  account 
in  lighting  cities  with  great  difference  of  level  (as  in  Lisbon, 
where  it  amounts  to  over  300  feet),  the  jets  in  the  higher  por- 
tions approximating  those  of  compressed  gas  in  character; 
and  in  order  to  produce  the  same  illumination  as  in  the  low- 
er portions,  from  the  same  gasometer,  the  cocks  should  be 
less  widely  opened.— 14  (7,  CCVIIL,  1878, 166. 

EELATION   OF  THE   AIK  TO   CLOTHING  AND  SOIL. 

The  following  statements  of  general  interest  are  specially 
reliable,  being  contained  in  a  lecture  by  Professor  Pettenko- 
fer,  of  Munich,  who  is  known  as  high  authority  on  such  sub- 
jects :  Although  the  warmth  of  the  body  is  the  result  of  res- 
piration, it  is  a  singular  fact  that  the  normal  temperatui^  of 
the  blood  of  the  African  is  the  same  as  that  of  the  Esquimau, 
or  about  99^°,  while  the  air  surrounding  them,  and  inhaled 
by  them, may  differ  as  much  as  180°  in  temperature;  neither 
does  this  temperature  vary,  in  a  state  of  health,  more  than 
two  degrees,  though  the  temperature  of  the  air  may  vary  72°. 
The  heat  generated  by  the  human  body  in  twenty-four  hours 
is  sufficient  to  raise  thirty  quarts  of  cold  water  to  the  boil- 
ing -  point ;  and  of  this  the  regular  processes  of  nutrition 
require  only  a  definite  part,  and  the  larger  portion  must 
be  given  off  through  radiation,  evaporation,  or  conduction. 
When  heat  is  lost  by  radiation,  as  in  sitting  near  a  cold 
window,  or  other  cold  object,  the  impression  of  a  draught 
may  be  created,  although  the  air  be  perfectly  calm,  heat  be- 
ing simply  given  up  to  the  colder  object.  Thus,  while  the 
temperature  of  a  room  may  remain  constant,  different  sensa- 
tions may  be  experienced,  dependent  on  the  surrounding  ob- 
jects. A  much  larger  amount  of  the  superfluous  heat  is  lost 
by  evaporation ;  and  during  severe  exercise,  when  moi^  heat 
is  developed,  evaporation  is  also  more  rapid,  and  the  normal 
temperature  of  the  blood  restored.  A  "cold"  is  caught  when 
the  evaporation  is  too  rapid.     But  little  heat  is  lost  by  con^ 
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dnction.  The  particles  of  air  in  contact  with  the  body  be- 
come warm,  and  are  replaced  by  colder  ones,  creating  a  cur- 
rent, which  is  insensible,  because  of  less  velocity  than  three 
feet  per  second.  In  better  conductors  cooling  takes  place 
more  rapidly,  water  of  61°  seeming  much  colder  than  air  of 
61°.  These  three  modes  of  cooling,  however,  supplement 
each  other,  and  act  together.  Thus  a  current  of  warm  air 
cools  more  rapidly  than  calm  cooler  air,  not  only  by  reason 
of  renewal  of  the  air,  but  by  favoring  evaporation. 

The  chief  object  of  clothing  is  to  surround  the  body  artifi- 
cially with  a  warm  climate,  poor  conductors  being  consc* 
qnently  selected.  The  cooling  process  is,  however,  simply 
checked  by  the  clothing.  Even  the  thinnest,  finest  fabric,  as  a 
veil,  diminishes  loss  by  radiation.  But  the  inclosure  of  air  is  es* 
pecially  effective,  and  consequently  garments  of  porous  heavy 
material  are  warmer  than  those  which  are  more  compact. 
Felt  shoes,  permeable  to  air,  are  warmer  than  those  made  of 
leather  or  India  rubberj  while  the  latter  soon  become  unendur- 
able because  of  checked  ventilation.  The  more  hygroscopic 
the  material,  the  colder  the  clothing,  because  it  is  a  better 
conductor  when  moist.  Linen  and  silk  are  for  this  reason 
colder  than  wool,  and  also  because  the  latter  retains  its  elas- 
ticity when  moist,  and  keeps  the  air  within  its  pores.  And 
our  bed,  which  is,  in  fact,  our  sleeping  garment,  is  of  special 
interest.  It  must  be  warmer  than  our  waking  clothing,  since 
less  heat  is  developed  during  sleep.  Consequently,  loss  of 
sleep  is  very  exhausting.  The  feather  bed  possesses  in  the 
highest  degree  feeble  conducting  power,  elasticity,  and  per- 
meability to  air;  but,  if  too  thick  or  soft,  resembles  more  an 
air-tight  garment. '  The  house,  too,  may  be  regarded  as  an 
extended  piece  of  clothing,  so  gradual  is  the  transition  from 
bodily  garments  to  it  (the  step  from  the  wide  garment  of 
the  Arab  to  his  felt  tent  being  a  small  one) ;  and,  in  hygienic 
functions,  they  agree  precisely  in  regulating  our  relations  with 
the  surrounding  air.  The  ease  with  which  a  current  of  air 
may  be  blown  through  a  brick,  pieces  of  mortar,  wood,  etc., 
by  glass  tubes  cemented  to  opposite  sides,  and  the  passage 
of  water  (so  much  denser)  through  these  substances,  show 
how  imperfectly  our  walls,  of  whatever  material,  and  however 
thick,  exclude  the  air  from  us.  We  do  not  perceive  the  free 
passage  of  air  through  them  because  the  current  is  too  slow. 
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In  providing  ventilation  for  the  hospital  Larifooisiere,  ia 
1856, 700  cubic  feet  of  fresh  air  per  hoar  were  considered  ia- 
sufiieient  for  one  person;  and,  at  considemble  expense,  the 
apparatus  was  adapted  to  provide  1400  instead,  with  entire- 
ly unsatisfactory  results,  2100  cubic  feet  being  necessary  for 
an  adult,  according  to  the  investigations  of  the  lecturer,  and 
in  hospitals  much  more,  even  as  high  as  5250  feet.  Such 
change  of  air  may  be  effected  by  difference  of  tempei*atare  ov 
mechanical  currents,  the  extent  being  dependent  upon  th? 
size  of  the  openings,  crevices  of  windows,  doors,  etc,  Host 
exhaustive  investigations  made  by  Pettenkofer  showed  that 
with  a  difference  of  34°  between  the  external  and  intemal 
air  of  a  room  of  1895  cubic  feet  capacity,  the  air  was  entirely 
renewed  in  one  hour,  and  more  rapidly  with  increased  diffei^ 
ence  of  temperature ;  but  by  carefully  pasting  up  the  crev- 
ices it  can  be  reduced  to  one  third  the  amount*  It  is  espe- 
cially fortunate,  therefore,  for  the  poorer  classes,  that  rooms 
can  not  be  made  air-tight,  since  want  of  warmth  is  le^  in- 
jurious than  continued  breathing  of  vitiated  air.  A  stove, 
under  favorable  circumstances,  will  introduce  3150  cubits  feet 
of  fresh  air  per  hour.  Furnishing  fuel  to  the  poor  in  winter 
is  equivalent  to  furnishing  fresh  air  as  well.  The  results  of 
investigations,  by  Merker  and  Schultze,  of  the  air  of  stables 
were  precisely  similar  to  the  prcQcding,  The  nature,  espcr 
cialiy  the  thickness,  of  the  wall  in  all  cases  causes  variation 
in  the  amount  of  fre^  air;  and  it  also  appears  that  the  air 
of  small  rooms  with  few  inmates  is  purer  than  that  of  large 
rooms  with  many.  Ventilation  is  often  neglected  because 
of  its  inseparable  association  in  the  minds  of  many  with 
draught,  while  in  reality  it  need  only  be  the  proper  renewal 
of  the  air  of  closed  rooms  by  currents  of  insensible  velocity* 
A  draught,  on  the  other  hand,  is.  the  cooling  of  a  limited  por- 
tion of  the  body,  either  by  stronger  currents  of  air  or  by  ra- 
diation, as  to  a  cold  wall,  for  example,  from  which  a  cold  cur- 
rent of  air  then  seems  to  reach  the  body.  In  the  open  air 
much  stronger  currents  do  not  suggest  a  draught.  Cooling 
but  one  side  of  the  body  disturbs  the  functions  of  the  vasor 
motor  nerves,  not  subject  to  our  control,  and  they  at  .once  be* 
gin  to  act  as  if  the  whole  body  were  cooled  instead  of  bqit  a 
part,  and  the  decided  change  in  the  circulation  of  the  blood 
becomes  dangerous  by  its  suddenness,  just  as  when  a  cold 
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drink  is  taken.  While  the  pei*meability  of  the  earth  to  wa- 
ter is  generally  noticed,  the  penetration  of  air  to  a  great 
depth  is  overlooked,  and  also  the  fact  that  this  stratum  of 
the  aerial  ocean  has  its  slow  insensible  currents,  just  as  that 
in  the  walls  of  buildings,  in  clothing,  etc.  A  bird  in  a  glass 
vessel  closed  with  a  layer  of  earth  can  live  for  hours ;  a  cur- 
rent of  air  can  easily  be  blown  through  a  tube  a  yard  long 
filled  with  earth,  etc.  This  air  in  the  earth  can  bo  put  in 
motion  by  differences  of  temperature  as  well  as  by  cniTcnts 
of  air.  Thus  the  odor  of  gas  has  been  found  in  houses  with- 
out gas-pipeSy  and  persons  have  been  injured  by  it,  the  gas 
being  drawn  from  very  distant  defective  pipes  in  the  winter 
by  differences  of  temperature,  since  when  the  room  was  not 
heated  the  odor  disappeared,  and  was  found  in  an  adjoining 
heated  room.  It  seems,  therefore,  that  the  frozen  earth  was 
also  penetrable  to  the  gas.  This  movement  of  air  in  the  soil 
renders  animal  life,  though  of  a  low  type,  possible  at  great 
depths ;  and  to  this  life  must  be  ascribed  the  excess  of  car- 
bonic acid  in  the  air  of  the  soil,  and,  at  times,  its  noxious 
properties.  Accurate  investigations  show  that  the  air  in  the 
soil  of  Dresden  contains  twice  as  much  cai*bonic  acid  as  that 
of  Munich.  This  is  a  subject  that  demands  more  attention, 
on  account  of  its  hygienic  relations,  than  it  has  received.  A 
careless  neighbor  can  render  the  air  of  the  soil  impure  as  well 
as  its  water,  and  thus  ootitribute  to  disease.— 8  C7,  May  15, 
1873,135,143,160.  

OHBAP  SUBSTITUTE  FOE  DOUBLE  WINDOV^S. 

It  is  suggested  by  Dr.  Oidtmann,  in  a  pamphlet  on  the 
care  of  health,  simply  to  add  a  second  set  of  panes  of  glass, 
set  in  ah  inner  rabbet,  to  a  single  sash,  and  thus  inclose  a 
stratum  of  dry  air,  about  0.2  to  0.4  of  ai^  inch  thick.  The 
excess  of  cost,  it  is  said,  will  be  move  than  covered  by  the 
economy  of  fuelin  winter;  and  at  90%  in  summer,  a  room 
thus  protected  will  remain  nine  degrees  cooler  than  when 
supplied  with  ordinary  windows.  The  plan  is  also  advanta- 
geous for  hot-beds,  etc.  A  good  hard  quality  of  glass,  that 
does  not  become  dull  by  decomposition,  must  be  selected,  es- 
pecially for  a  southern  exposure^  since  the  interior  faces  can 
not  be  cleaned.  It  is  necessary  also  not  only  that  the  glass 
should  be  perfectly  polished,  and  not  be  soiled  in  putting  it 
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in,  but,  since  the  air  inclosed  ought  to  be  dry,  the  glazing 
should  be  done  when  the  air  is  in  the  best  condition  in  that 
respect.  Ice  crystals,  of  course,  never  form  on  such  windows. 
—34  (7,  April  1, 1873,  76. 

CONICAL  WASTB-PIPES. 

It  is  found  that  freezing  of  the  waste-pipes  of  kitchen  sinks, 
etc.,  may  be  prevented  by  making  them  tapering  toward  the 
tap,  so  that  any  thin  ice  that  may  form  on  them  may  fall 
away  by  slight  change  of  temperature,  and  complete  stop- 
page can  not  take  place  even  in  continuous  cold  weather. 
Pipes  about  twenty-six  feet  long,  about  three  inches  wide  at 
the  top,  and  from  5.9  to  6.3  inches  at  the  bottom,  have  proved 
very  efficient,  and  cost  little  more  than  the  usual  cylindrical 
ones. — 13  (7,  March  15, 1873,  395. 

SEMOYAL  OF  INK  SPOTS  FROM  COLORED   FABRICS. 

A  solution  of  pyrophosphate  of  soda,  it  is  said,  will  quickly 
remove  fresh  ink  stains  (old  ones  less  so),  without  affecting 
the  colors  of  the  fabric,  as  is  the  result  when  oxalic  acid, 
chloride  of  lime,  and  chlorine  water  are  made  use  of. — 15  C, 
XIII.,  1872.  

BENBEBING  FOWLS  TENDER. 

It  is  stated,  on  the  authority  of  a  German  cook,  that  tur- 
keys and  other  fowls  can  be  rendered  unusually  tender,  if  a 
glass  of  rum  be  poured  into  them  an  hour  before  killing,  even 
if  they  are  roasted  immediately  after  being  killed.  —  9  C, 
ilfarcA,  1873, 43.  

GLUE  FOB  PABOHHENT  PAPER  IN  MAKING  SAUSAGE   SKINS. 

The  secret  of  the  composition  of  the  glue  employed  for 
fastening  the  parchment  paper  of  the  artificial  skins  for  sau- 
fsages,  and  which  resists  boiling  water  and  all  foi-ms  of  moist- 
ure, seems  to  be  well  kept;  but  the  one  indicated  by  Dr. 
Stinde,  in  the  Photograpkisches  Archiv,  is  claimed  to  be  equal 
to  it  in  all  respects,  if  not  indeed  identical.  Add  to  one 
■quart  of  a  good  adhesive  solution  of  gelatine  or  glue  370  to 
440  grains  of  finely  powdered  bichromate  of  potash.  Warm 
the  mixture  slightly  on  a  "water-bath  when  about  to  use  it, 
and  before  applying  it  moisten  the  ])archment  paper.     The 
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latter,  when  glued  with  this  preparation,  as  in  the  formation 
of  the  small  cylinders  for  sausages,  must  be  rapidly  dried  on 
a  hurdle,  and  then  exposed  to  the  light  until  the  yellow  glue 
becomes  brownish.  These  cylinders  are  then  slowly  boiled 
in  a  sufficient  quantity  of  water,  to  which  two  or  three  per 
cent,  of  alum  has  been  added,  until  all  the  chromate  is  dis- 
solved out;  and  they  are  then  washed  in  cold  water  and 
dried,  and  will  look  very  inviting,  if  white  gelatine  has  been 
used.  .  Professor  Bottger  informs  us  that  a  similar  result  may 
be  reached  by  using  a  concentrated  solution  of  cellulose  in 
ammoniacal  oxide  of  copper.  Thus,  if  cylinders  of  unsized 
paper  (as  stout  Swedish  filtering  paper)  are  formed  with  this 
paste,  and  when  thoroughly  dry  are  drawn  through  a  parch- 
mentizing  solution  (viz.,  a  cooled  mixture  of  two  volumes  of 
fuming  sulphuric  acid  and  one  volume  of  water),  they  will  be 
beautifully  parchmentized,  and  after  the  neutralization  of  the 
acid,  washing,  etc.,  will  present  a  stnking  resemblance  to  nat- 
ural intestines.— 15  (7,  ISYS,  iv.,  56. 

COMPABATIVE  ADVANTAGES  OP  CONBEKSSD  MILK. 

A  first-class  notice  is  given  by  Mr.  L.  P.  Mertain,  in  a  pa- 
per lately  read  before  the  Society  of  Arts,  in  Paris,  in  refer- 
ence to  the  comparative  advantages  of  natural  and  condensed 
milk.  The  inconveniences  of  the  former,  according  to  this 
writer,  are — first,  that. the  quality  is  very  uncertain,  being 
frequently  adulterated  to  a  great  degree;  second,  that  its 
material  is  altered  in  the  transfer  from  the  producer  to  the 
consumer;  third,  if  it  is  delivered  fresh  and  sweet,  it  remains 
so  only  a  limited  time,  since  it  is  well  known  that  milk  alters 
from  hour  to  hour:  for  children  and  sick  persons  it  has  not 
a  regular  and  uniform  nourishing  quality ;  fourth,  the  milk- 
men trouble  themselves  very  little  as  to  whether  their  milk 
has  been  taken  from  healthy  cows  or  not,  and  whether  it  is 
of  good  quality :  a  large  portion,  indeed,  of  that  which  is 
furnished  in  towns  and  cities  coming  from  diseased  animals ; 
fifth,  the  uncertainty  and  the  late  period  of  the  arrival  of 
the  milkman  often  interferes  seriously  with  the  breakfast  of 
the  family. 

On  the  other  hand,  the  advantages  of  condensed  milk  fur- 
nished by  established  companies  are — first,  that  it  is  pure 
and  of  uniform  quality ;  second,  that  it  is  condensed  in  the 
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country  neaif  tbfe  place  wbere  it  is  tak^Bj  ftnd  is  ia.BO  way 
changed  by  tl-anspoitation ;  third,  it  does  not  become  altered^ 
but  remains  sweet  for  any  length  of  time,  even  when  tho 
boxes  are  left  open ;  foqrth,  for  children  aa  well  as  the  infirm: 
it  constitutes  a  uniform  and  regular  nutriment,  which  c^n  be 
depended  upon  for  days,  weeks,  and  jnpnths;  fifth,  a  rdiable 
company  will  always  exercise  the  greatest  c^re  in  taking.no 
milk  except  that  which  is  of  good  quality  and  in  good  con^. 
dition  (it  should  be  transported  in  packages  hermetically  seal- 
ed and  in  no  way  disturbed);  sixth,  the  milk  is. always  at 
hand  at  any  hour  of  the  day  or  night,  ready  foy  any  domes* 
tic  use.— 3 -B,  Jtfay  15, 1873,  96. 

ACETATE  OF  SODA  AS  A  PRESERVATIVE. 

Dr.  Sacc,  whose  new  process  of  preserving  animal  and  veg- 
etable substances  has  attracted  considerable  attention,  has 
lately  published  a  more  detailed  account,  which  may  be 
of  interest  and  importance  to  some  of  our  .readei-&  .  The 
method  consists  in  the  use  of  powdered  acetate  of  soda,  in- 
stead of  cominon  salt  or  other  article,  and  is  equally  applica- 
ble to  the  preservation,  of  both  meat  and  vegetables.  For 
keeping  meat  fresh^  this  is  placed  in  a  cask  with  layers  of  tlie 
powdered  aCcetate  of  soda  interposed,  io  the  propoirtion  of 
one  fourth  of  the  weight  of  the  meat.  .  In  summeiv  the  action 
is  immediate ;  in  winter.,  it  is  necessary  to  place  the  casks  or 
barrels  in  a  room  heated  to. 58°  Fahn  :  As  the  salt  abstracts 
the  w^ter  from  the  m^at,  at  the  end  of  twenty-four  hours  the 
cask  is  turned  upside  down,  or  the  meat  is  overhauled;  that 
which  was  above  being  now  placed  below.  The  operation  is 
complete  in  about  forty-eight  houi*s,  and  the  meat  may  tbegi 
be  packed  up  with  its  pickle,  or  it  may  be  dried  ia  the  air. 
If  the  casks  are  not  full,  they  may  be  filled  up  by  a  fresh 
pickle,  made  by  dissolving  one  part  of^cetateof  sodain  three 
of  water.  When  the  pickle  is  drawn  off  from  the  meat,  half 
the  salt  evaporates  in  crystals,  and  may  be  used  again. 

Meat  thus  treated  is  prepared  for  cooking  by  steeping. for 
at  least  twelve  and  not  more  than  twenty tfour  hours  in  tepid 
water  (according  to  the  size),  to  which  150  grains  of  sal  am- 
moniac have  been  added.  This  salt. decomposes  the. acetate 
of  soda  that  remains  in  the  meat,  forming  chloride  of  sodium 
or  common  salt  and  a^^etate  of  ammonia,  which  causes  the 
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meat  to  swell  and  assume  the  color  a»d  reaetion  of  fresh 
meat.  Meat  thus  prepared  may  be  applied  to  every  use  to 
which  it  is  fitted  when  fresh,  while  the  bones  supply  in 
abundance  a  very  palatable  soup.  . 

According  to  Dr.  Saccj  animals  may  be  preserved  entire, 
for  market  purposes^  in  a  pickle  of  acetate  of  soda ;  fish,  chick- 
ens, ducks,  etc.,  beieg  particularly  adapted  to  this  treatment, 
the  only  precaution  necessai*y  being  that  of  the  removal  of 
the  intestines.  Under  the  influence  of  the  pickle  the  meat 
losea  about  one  fourth  of  its  weight,  and  another  quarter  die* 
appears  when  dried.  Cold-blooded  animals  may  be  readily 
dried  in  a  stove.  If  the  attempt  be  made  to  dry  salmon  and 
tront  in  this  way,  jthey  lose  their  brilliant  red*  color,  and  at 
the  same  time  a  reddish  oil  is  found,  which  quickly  drains 
away^  leaving  an  insipid  and  fibrous  mass. 

The  process  is  said  to  be  very  well  adapted  to  the  pi^ser- 
vation  of  vegetables,  which  generally  lose  thereby  five  sixths 
of  their,  weight.  When  needed  for  use,  it  is  only  neeessary 
to  soak  them  for  twelve  hours  in  water,  and  then  cook  them 
a&  if  entirely  fresh.  It  is  necessary  to  scald  the  vegetables 
until  they  lose  their  stiffness  before  applying  the  acetate  of 
soda.  At  the  end  of  twenty-four  hours  their  juices  are  drain* 
ed  or  pressed  out,  and  they  are  then  dried  in  the  air.  Mush- 
rooms can  be  readily  kept  by  pouring  upon  them  a  pickle 
made  with  equal  parts  of  acetate  of  soda  and  water,  and  just 
moistening  them  with  it.  The  temperature  should  be  kept 
at  about  86°  Fahr.for  twenty-four  hours.  They  are  then  to 
be  removed,  pressed,  and  dried,  in  which  process  they  will 
lose,  like  other  vegetable  substances,  about  five  sixths  of 
their  weight.  To  prepare  potatoes  in  this  way,  as  they  are 
not  readily  penetrated  by  the .  pickle,  they  must  be  first 
steamed,  and  then  treated.  All  articles  of  food  prepared  by 
this  process  should  be  kept  in  a  dry  place,  as  they  would 
otherwise  absorb  moisture  very  quickly  in  a  damp  atmos- 
phere.— 11  B,  May  15, 1873, 277. 

TRADE   IN   PBESBBVED   OR  CANNED   l^BATS. 

According  to  Di-.  Senfleben,  the  application  of  scientific 
principles  to  the  preparation  of  canned  meats  was.  first  sug- 
gested by  Liebig,  and  his  meat  extract  obtained  a  world-wide 
celebrity.    This  was,  after  all,  however,  only  a  substitute  for 


600    ANNUAL  KECORD  OF  SCIENCE  AND  INDUSTRY. 

meat,  since  it  did  not  contain  the  fat,  or  the  larger  part  of 
the  albuminous  matter  of  the  meat,  and  it  was  still  a  problem 
to  preserve  these  substances,  with  the  compact  form  and 
structure  of  the  meat.  All  attempts  in  this  direction  fall  nn* 
der  one  of  three  classes :  1.  Simply  drying  the  meat  rapidly 
after  cutting  off  the  fat,  this  yielding  a  slightly  nutritions, 
but  indigestible  product,  absolutely  worthless  after  a  few 
months  as  nutriment.  Henley  improved  the  process  by  ex- 
pressing the  juice  from  the  meat,  and  drying  it  at  a  lower 
temperature,  by  which  its  aroma  was  preserved,  and  evapo- 
rating the  juice  in  vacuo.  2.  Treatment  with  chemical,  disin- 
fecting, and  absorbing  agents,  such  as  packing  in  charcoal, 
injecting  with  solutions  of  alum,  chloride  of  aluminum,  sul- 
phite of  soda,  sulphurous  acid,  sugar,  and  saltpeter,  immers- 
ing in  a  weak  solution  of  carbolic  acid,  or  strong  acetic  acid, 
or  in  a  solution  of  bisulphite  of  lime ;  or,  finally,  by  suffoca- 
ting the  animal  (as  suggested  by  Professor  Gamgee)  in  car- 
bonic oxide  gas,  and  hanging  it  in  a  chamber  with  carbonic 
oxide  and  vessels  filled  with  charcoal  impregnated  with  sul- 
phurous acid.  None  of  these  methods,  however  successful 
on  a  small  scale,  would  furnish  the  trade  with  an  article  that 
would  keep  for  years.  3.  Prevention  of  putrefaction  by  cold 
or  exclusion  of  air.  As  to  the  first,  nothing  less  than  freez- 
ing will  answer ;  packing  in  ice  not  being  perfectly  effective, 
even  for  a  few  days,  as  in  shipping  from  Texas  to  New  Or- 
leans. Besides,  the  latitude  would  render  such  free  use  of 
ice,  on  a  large  scale,  out  of  the  question. .  Exclusion  of  air, 
then,  seems  to  afford  the  only  practicable  and  effective  meth- 
od on  a  large  scale.  Two  years  ago,Tallerman,  of  Victoria, 
attempted  the  transportation  of  fresh  meat  to  England  in  hot 
tallow  without  success ;  and  the  only  successful  method  left, 
and  that  seems  to  have  a  future,  is  packing  in  tin  cans,  re- 
moving the  air  by  boiling,  and  hermetically  sealing  them. 

Already  at  least  forty-three  establishments,  with  millions 
of  capital,  are  engaged  in  this  business  in  Australia.  Twen- 
ty-five years  ago  the  first  attempts  were  made,  and,  the  dis- 
covery of  gold  absorbing  the  capital  for  a  time,  they  were 
resumed  in  1867.  In  Victoria  there  are  eleven  companies  and 
five  private  establishments,  which  use  up  on  an  average  dai- 
ly, during  the  winter  months,  1000  sheep  and  50  cattle.  Op- 
erations are  carried  on  on  a  similar  scale  in  the  other  colonies^ 
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the  weekly  export  of  preserved  meat  from  Sydney  aver- 
aging 150  tons.  The  cans  have  the  names  and  trade-marks 
of  the  firms  on  their  labels,  as  a  protection  against  imitation 
and  adulteration.  The  process — in  all  essentially  the  same 
— is  about  as  follows :  The  best  pieces  of  meat  are  selected, 
all  the  bones  are  removed ;  they  are  packed  in  cans  of  from 
two  to  eight  pounds,  which  are  then  closed  by  soldering,  ex- 
cept a  small  aperture  in  the  lid ;  half  immersed  and  heated 
about  four  hours  in  a  chloride  of  calcium  bath,  with  a  boiling- 
point  of  260°  to  270°,  until  all  vapor  has  been  driven  out. 
The  aperture  is  then  closed  with  solder,  and  after  remaining 
half  an  hour  longer  in  the  bath,  the  cans  are  removed,  paint- 
ed with  oil  colors  when  caoled,  labeled,  and  are  then  ready 
for  market.  The  ends  become  concave  by  atmospheric  press- 
ure. The  meat  is  generally  well  cooked,  and  parts  readily  in 
cutting  in  the  direction  of  the  fibres,  retains  all  its  nutri- 
tious matter,  is  rich  in  fat  and  gelatinous,  coagulated  meat 
essence,  and  can  be  used  cold,  cooked  with  vegetables,  or 
gently  roasted.  Although  not  quite  as  palatable  as  perfectr 
ly  fresh  meat,  it  is  more  so  than  salt  meat,  and  far  more  nur 
tritious  and  digestible,  and  with  proper  care  will  keep  in  the 
cans  for  years.  An  indication  of  its  uses  is  found  in  its  in- 
troduction into  English  and  French  vessels  of  war  as  an  ar- 
ticle of  diet  two  or  three  times  a  week,  as  well  as  generally 
into  the  commercial  and  passenger  mai*ine,  and  many  private 
houses.  The  chloride  of  calcium  bath  has  been  replaced  in 
some  cases  by  superheated  steam.  Smoking  meat  (especially 
pork)  before  using,  thus  preserved,  according  to  some,  adds 
very  much  to  its  good  qualities.  An  improvement,  known 
as  the  Jones  patent,  and  employed  by  Forbes  '&  Co.,  of  Ab- 
erdeen, consists  in  connecting  the  cans,  while  being  heated, 
with  a  vacuum  chamber,  so  as  to  render  a  lower  temperature 
effective,  thus  preserving  the  delicacy  of  fish,  fowl,  game, 
etc.  It  is  well  to  remember  that  only  selected  pieces  of  meat 
can  be  preserved  in  this  way,  and  that  a  pound  of  it,  there- 
fore, cpntains  more  nutriment  than  an  average  pound  of  fresh 
meat.  The  reports  of  the  Board  of  Trade  already  show  that 
the  traffic  in  this  article  is  extensive  and  rapidly  increasing, 
so  that  it  is  predicted  that  the  importation  from  Australia 
into  England  will  soon  amount  to  10,000  tons  per  week, — 14 
(7,CCVn.,4l7. 
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PBOTECTION  AGAINST  MOTHS. 

Pfleider^  a  Gei'iman  inspector  of  passenger  cai*Sy  Btatea  that 
a  single  stem  of  hemp,  with  the  leaved  and  blossoms,  mixed 
with  the  stuffing  of  a  car  seat,  will  protect  it  from  moths  for 
years,  and  that  hemp  for  this  purpose  should  be  gathered 
just  when  in  blossom,  dried  rapidly  in  the  shade,  and  kept 
in  covered  wooden  vessels  in  a  dry  place.-^15  (7, 1873,  "29. 

UTILIZATION  OF   OXO)  FISH  PICKLE. 

It  would  hardly  be  supposed  that  so  apparently  innoo^it 
a  substance  as  old  fish  pickle  would  have  any  special  medi- 
cal or  physiological  properties.  The  fact' is^  however,  that  in 
the  earliest  ages  it  was  believed  to  have  important  medicinal 
qualities ;  and  quite  recently  it  has  been  used  to  a  very  great 
extent  in  the  man u&ctureof  propylamine  and  methylamine 
(maintained  to  be  distinct  bodies  by  some,  and  aimply  differ- 
ent forms  of  the  same  substance'  by  others),  now  so  largely 
employed*  as  a  remedy  in  acute  articular  rheumatism.  Recent 
experiments  also  show  that  a  small  quantity  of  this  pickle 
administered  to  poultry  produces  &tal  results ;  and  in  France 
it  is  quite  common,  where  the  pi'emises  are  infested  by  a 
•neighbor's  poultry,  to  soak  grain  in  this  pickle,  and  when 
dry  to  throw  it  out  whei^  the  intruders  cart  take  it;  the  re- 
sult in  most  cases  being  their  death  in  a  short  time. 

The  poisonous  properties  of  the  pickle  are  Almost  entirely 
destroyed  by  heating,  this  causing  the  propylamine,  to  which 
this  peculiarity  is  supposed  to  be  due,  to  volatilize.  It  is  re- 
marked by  Meini^re;  who  has  written  a  memoir  on  the  sub- 
ject, that  the  pickle  obtained  from  American  hog's  lard  does 
not  exhibit  any  poisonous  character  any  more  than  that 
which  comes  fix)m  butter. — 11  J?,  July  1, 1673, 348. 


■•^^^•■^ 


THEOSY   OF  PBESERVATION   OF  ANIBCAL  SUBSTANCES. 

Dr.  Sace  gives  the  following  as  the  result  of  an  elabontte 
investigation  into  the  subject  of  the  preservation  of  animal 
substances:  That  organic  bodies  are  liable  to  spontaneous 
decomposition,  varying  with  the  kinds,  with  or  without  con- 
tact with  the  air,  and  with  or  without  the  intervention  of 
microscopic  or  other  plants  or  animals ;  also,  4hat  there  is 
only  one  certain  way  of  preserving  organic  substances,  name- 
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ly,  by  abstracting  from  them  the  whole  or  a  part  of  their 
moistui'e  by  the  assistance  of  some  salt,  which,  remaining  in 
part  in  their  tissues,  prevents  the  atmospheric  air  from  en- 
tering, and  preserves  them  from  the  attack  of  insects.  .The 
salt  which  best  accomplishes  thi&  object,  nnder  the  threefold 
effect  of  rapidity  of  action,  the  perfection  of  the  products  ob- 
tained, and' their  salubrity,  he  considers  to  be  the  acetate  of 
soda. — a  ByMay  22, 1873, 156. 

•  -        .      -      • 

DETERMINING  THE  PURITY   OF  BUTTER. 

An  important  paper  was  recently  published  in  tbe  Liver- 
pool and  Manchester  Medical  and  Surgical  Reports,  by  Dr.  J. 
Campbell  Brown,  in  reference  to  the  most  practicable  meth- 
ods of  determining  the  extent  and  chai*acter  of  the  adultera- 
tions of  butter.  The  various  processes  are  principally  chem- 
ical and  spectroscopical,  but  are,  to  a  considerable  extent, 
sufficiently  practical  to  form  the  basis  of  very  definite  exper- 
iment. As  a  preliminary;,  an  ounce  of  the  satnple  of  butter 
to  be  examined  is  placed  in  a  test  tube  seven  eigiiths  of  an 
inch  in  diametery  and  melted  by  the  immersion  of  the  tube  in 
))ot  water.  >  A  thermometer  with  a  pear-shaped  bulb  is  then 
to  be  intirodixced,.so^  thai)  the  bulb  ^all  be  in  the  middle  of 
the  fat,  .about  an  inch  below  the  smfaee;  after  which  the 
whole  is  allowed  to  cool  spontaneously^  If  the  quantity  of 
wat^r  in  the  butter  be  large,  it  will  collect  in  the  tube  be- 
low the  fat.  Caseine  will  also  collect  in  the  lower  part  of 
the  tube.  The  temperature  is  to  be  carefully  noted  when 
Aotidifi^ation  commences,  and  when  it  is  complete. 

if  the  butter  lA  pure,  the  thennometer  is  obscured  between 
^^  and  68°,  and  itiis  salid  at  6L^.  An  addition  of  be?f  drip- 
pii^g  canffes  the  thermometer  to.  obscure  at  ^&%  and  to  be- 
^tfokQ  solid  at^  72^K  Mutton  dbscures  the  tfaei*mometer  at 
about  85%  and  it  is  solid  at  84^. .  Lard  obscures  the  ther- 
mometer at  84%  and  is  solid  at  from  7^°  to  70*^,  bat  often  re- 
-mainis  ka  soft  as  butter  at  a  ^uch  lower,  teiiqiieratnre;  Mixt- 
ures solidify  at  intermediate  temperaiui!eB. 

If  pure  butter.be  examined  by  the  mieroscope,  with  a  one- 
fourth  or  one-fifth  inch  object-glass,  nothing  will  be  seen  ex- 
cepting the  characteristic  gloTjules,  the  granular  masses  of 
eurxj^  and  the  cubical  crystals:  of  salt  in.  tjie  butteh  ;  The 
luHrd  fats  are  present  in  the  globules,  in  :a  state:  of  solntioh. 
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and  not  recognizable  in  a  separate  form.  The  presence, 
however,  of  single  fusiform  crystals,  or  star-like  aggregations 
of  needle-shaped  crystals,  indicates  that  melted  fats  are  pres- 
ent. Starch,  flour,  Irish  moss,  etc.^  will  be  appreciable  by  the 
microscope  as  distinct  from  butter  or  fats. 

For  the  determination  of  other  points  of  the  inquiry,  spe- 
cial formula  are  given  in  the  paper,  to  which  we  refer  our 
readers.  We  have,  however,  given  the  tests  which  will  most 
readily  determine  the  presence  of  the  more  obnoxious  adul- 
terations. 

It  is  proper  to  state  that  the  series  of  theoretical  consider- 
ations in  Dr.  Brown's  paper  have  been  stoutly  contested  by 
Dr.  J.  Alfred  Wanklyn  and  others,  and  that  quite  an  acrimo- 
nious controversy  has  arisen  in  consequence. — 1  -4,  July  4, 
1873,1.  

NEW  WAY   OF  CLEANING  SILVER, 

According  to  Dr.  Eisner,  water  in  which  pared  potatoes 
have  been  boiled  exercises  a  remarkable  cleaning  influence 
upon  silver- ware  of  all  kinds,  especially  spoons  that  have 
become  blackened  by  eggs.  Even  delicately  chased  and 
engraved  articles  can,  it  is  said,  be  made  bright  by  this 
method,  even  better  than  by  the  use  of  the  ordinary  polish- 
ing powder,  which  is  apt  to  settle  in  the  depressions,  requir- 
ing particular  care  in  its  removal. — 14  (7, 1873,CCVin.,  320. 

CHINESE  PREPARATION   OP  VERMICELLL 

■    *  *  • 

A  dough  is  prepared  out  of  small  green  pease  by  soaking 
them  thoroughly  in  water  and  grinding  them  between  stones, 
adding  water  and  pressing  them  through  a  sieve ;  then  sub- 
jecting the  mass  obtained  to  pressure  in  a  strong  vessel,  and 
thus  removing  the  water.  This  dough,. well  softened  with 
water,  is  poui'ed  through  a  gourd  vessel,  usually  with  ten 
holes  in  it,  into  a  vessel  of  boiling  water ;  the  higher  the 
goiird  above  the  boiling  water,  the  longer  and  finer  the  ver- 
micelli. On  removal  from  the  boiling  water  the  threads  are 
immediately  dried.— 32  (7,  July  5, 1873,  346. 

INDIGESTIBLE   NATURE    OP   "  CAPis  AIT  LAIT." 

In  discussing  the  alimentary  properties  of  cafe  au  lait^ 
Marchand  remarks  that  pure  coffee  is  a  valuable  tonic  and 
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Stimulant,  which  tends  greatly  to  favor  digestion  after  a 
meal;  and  that,  of  course,  the  nutritive  qualities  of  milk  are 
known  every  where.  Whenever  the  two  are  mingled,  how- 
ever, we  have  a  new  compound,  absolutely  indigestible  and 
unassimilable ;  because,  when  in  sufficient  quantity  and  in 
proper  pmportion,  it  forms  a  mass  which  entirely  resists  the 
solvent  action  of  the  stomach.  This  is  due  to  the  amount  of 
tannin  found  in  the  coffee,  which,  when  mixed  with  the  milk, 
transforms :  the  albumen,  or  caseine,  into  a  kind  of  leather, 
precisely  similar  to  a  tanned  hide. -^3  j5,  June  19, 1873, 287. 

CHnrSSE  PBBPARATION   OF  SOY. 

Equal  quantities  of  beans  and  wheat  are  boiled  together, 
and  then  triturated  between  stones,  arid  water  occasionally 
addled;  The  mass  is  cooked  in  a  pan,  and  cut  into  thin  slices, 
which  are  kept  covered  with  straw  for  about  twenty  days. 
When  completely  fermented,  the  separate  slices  having  be- 
come mouldy,  they  are  washed  with  water,  placed  in  a  ves- 
sel, and  theif  weight  of  water  and  salt  added.  In  this  con- 
dition they  are  kept  for  a  number  of  days,  and  are  finally 
again  triturated  between  stones. — 32  (7,  July  6, 1873,  345. 

PETKOLEUM  FOR  CLEANING  GUNS. 

Petroleum,  among  other  applications,  answers  an  excellent 
puti)Ose.for  cleaning  guns,  it  being  only  necessary  to  saturate 
with  it  some  tow  wrapped  around  the  end  of  the  ramrod,  and 
to  work  this  up  and  down  a  few  times,  and  then  remove  the 
tow  and  renew  the  application,  and  wipe  out  with  dry  tow^ 
The  remaining  film  of  the  oil  evaporates  at  once,  and  leaves 
no  moisture  in  the  barrel  to  produce  rust.  The  oil,  how- 
ever, must  be  perfectly  free  from  sulphur  and  similar  impu^ 
Titles,  as  otherwise  the  metal  will  be  attacked. — -8  (7, 1873, 
IX.,142. ■     •  . 

BUBGLAB-PROOF   SCREW. 

A  screw,  adapted  to  fastening  locks,  has  been  described  by 
Tucker,  it  has  a  right-hand  wooden  thread  at  the  head-end, 
and  a  smaller  left-hand  iron  thread  on  the  other  end,  or  vice 
versa,  the  latter  being  supplied  with  a  nut.  An  effort  to  r^^^ 
Inove  it  from  one  side  by  unscrewing  at  the  head  only  tight- 
eiis  the  nut,  while  an  attempt  to  drive  out  the  screw  oh  the 
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other  side,  after  taking  off  the  nut,  is  resisted  by  the  wooden 
thread.— 18  C,  June  1, 1873, 686. 

INSTRUMENT  FOE  TESTING   MINERAL   OILS. 

A  simple  instrument  for  testing  the  quality  of  the  petrole- 
um oils  has  recently  been  brought  to  public  attention,  and 
though  by  no  means  accurate  enough  in  its  indications  for 
scientific  uses,  it  answers  very  well  for  an  approximate  method 
of  determining  the  inflammability  of  such  oils;  and  is  so 
simple  in  its  action  that  it  requires  no  skill  to  operate,  on 
which  account  it  may  prove  useful  in  the  household.  It 
is  called  "Blair's  Apparatus  for  Testing  Hydrocarbon  Oils," 
and  is  constructed  upon  the  principle  that  the  expansion 
and  contraction  of  the  several  hydrocarbon  oils  under  dif- 
ferent temperatures  is  in  a  direct  ratio  to  the  percentage 
of  naphtha  or  other  inflammable  liquids  contained  in  it ;  an 
adulteration  of  a  safe  oil  with  naphtha  increasing  its  rate 
of  expansion  to  such  an  extent  as  to  render  the  same  easy 
of  detection.  The  instrument  is  constructed,  therefore,  to 
enable  one  to  compare  the  expansion  of  any  oil  to  be  tested 
with  that  of  a  standard  safe  oil — both  being  subjected  to  the 
same  de<;ree  of  heat.  The  instrument  consists  of  a  case 
holding  two  bottles,  furnished  with  glass  tubes  of  equal  bore. 
In  one  of  these  bottles  is  placed  the  oil  which  serves  as  the 
standard  of  comparison ;  and  in  the  other,  to  the  same  height 
in  the  tube,  is  placed  the  oil  to  be  tested.  The  bottles  are 
mounted  upon  a  wooden  support,  suitably  graduated.  To  be 
used,  it  is  inserted  in  a  vessel  of  water,  of  a  temperature  of 
110°  (the  legal  burning-point  of  safe  oils),  and  the  inference 
as  to  the  safety  or  danger  of  the  sample  is  judged  from  the 
cautionary  words  upon  the  support  behind  the  tubes.  To 
those  who  prefer  not  to  test  a  sample  of  oil  by  the  simple 
plan  of  attempting  to  ignite  a  few  drops  of  it  in  a  saucer  with 
a  match,  the  apparatus  above  described  will  be  of  service. 

ILLUMINATION   BY  MEANS   OP   ELECTRICITT. 

Dr.  Crookes,  of  London,  has  recently  published  an  intei'est- 
ing  article  showing  the  progress  made  in  electric  illumination 
during  the  past  few  years. 

The  first  great  step  in  the  series  of  inventions  was  that 
made  by  Wilde,  in  the  invention  of  his  form  of  the  magneto- 
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electric  machine.  This  machine  produced  the  electricity 
necessary  for  the  eVohition  of  light  by  means  of  the  rapid 
revolution  of  permanent  magnets ;  and  the  great  hinderance 
to  the  perfect,  success  of  the  apparatus  consists  in  the  diffi- 
culty of  attaining  the  extreme  rapidity  of  revolution  which 
was  required. 

The  Berlioz  machine  revolved  at  the  rate  of  three  hundred 
and  fifty  or  four  hundred  revolutions  per  minute;  in  the 
Wilde  machine,  the  armature  has  sometimes  made  about 
twenty-five  hundred  revolutions  per  .minute. 

It  is  evident  that  at  these  high  velocities  the  wear  and 
tear  of  the  material  must  be  very  great.  It  has,  however, 
been  discovered  that  the  successive  and  almost  instantaneous 
flashes  of  electricity  produced  so  rapidly  by  this  machine,  as 
to  seem  like  a  continuous  light,  can  be  somewhat  lengthened^ 
so  that  extremely  rapid  revolutions  are  not  necessary.  The 
difiSculties  sought  to  be  removed  by  Mr.  Wilde  are  now  over- 
come in  a  different  manner  by  Mr.  Gramme,  and  the  Gramme 
machine  promises  to  more  nearly  attain  the  efficiency  re- 
quired of  anch  apparatus  than  the  Wilde  machine.  In  the 
former  the  magnets  remain  stationary,  while  the  conducting 
wire  through  which  the  electric  current  flows,  or  at  least  a 
portion  of  that  wire,  is  put  in  motion.  These  machines, 
therefore,  give  an  absolutely  continuous  current  of  electricity, 
rather  than  a  current  intermitted  a  thousand  times  or  more 
per  minute.  The  constancy  of  the  strength  of  the  current  is 
convincingly  shown  by  the  fact  that  in  some  recent  experi- 
ments carried  on  for  eight  hours  with  one  of  the  first  ma- 
chines constructed,  the  deviation  of  the  needle  of  the  galva- 
•nometer  was  absolutely  invariable.  The  power  of  the  current 
attained  with  a  machine  of  a  given  size  may  be  estimated 
from  the  following  statements : 

A  machine  containing  two  electi'o- magnets  w:orked  by 
hand  decomposed  water  atid  fused  a  length  of  one  inch  of 
iron  wire  -rJ^ths  of  an  inch  in  diameter.  A  large  machine, 
driven  by  a  two  and  a  half  horee-power  engine,  produced 
JSLt  a  slow  rate  of  revolution  a  light  equal  to  eight  thousand 
candles.  A  machine  driven  by  a  four  horse -power  engine, 
and  itself  four  feet  high,  two  feet  long,  and  two  feet  wide, 
gave  a  light  equal  to  nine  thousand  carcel  lamps.  In  the 
galvano-plastic  works,  these  and  similar  machines  haviB  been 
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used  for  the  electro-decompositioa  of  metals;  with  the  best 
machine  hitherto  known,  moving  with  a  velocity  of  twenty- 
four  thousand  revolutions  per  minute,  one  hundred  and 
seventy  grains  of  silver  were  deposited  eveiy  hour ;  while 
with  a  small  Gramme  machine,  moving  with  a  velocity  of 
three  hundred  revolutions,  there  were  deposited  two.hundred 
grains  of  silver.  The  electric  light  generated  by  a  Gramme 
machine  has  been  exhibited  on  the  tower  of  the  Houses  of 
Parliament.  The  machine  is  worked  by  a  small  engine  in 
the  basement  of  the  building;  from  the  machine  two  copper 
wires,  half  an  inch  in  diametter,  are  led  a  distance  of  iiearly 
nine  hundred  feet  upw^i*d  to  the  signal.  The  light  passes 
through  a  lens  twenty-one  inches  in  diameter,  and,  by  means 
of  the  proper  machineryjfe  made  to  sweep  the  horizon  as  in 
the  revolving  lights  of  a  light-house.  These  lights  are  ex- 
hibited during  the  sessions  of  Parliament.: 
'  These  machiTies  prove  themselves  to  be  valuable,  not  only 
for  electric  illuminataott,  but  also  for  chemical  decomposition; 
for  military  signaling;  for  the  exploding^  of  gunpowder ;  for 
electro-plating;  for  telegraphy ;  and  for  medical  purposes. — 
UA.  .    '     ■ 

NEW  METHOD   OP  ILLUMINATION. 

A  uniform,  brilliant,  white,  but  mild  and  agreeable  light, 
adapted  to  supplying  the  place  of  gas  (in  its  mode  of  use,  and 
otherwise),  where  the  latter  is  not  to  be  had,  or  is  difficult  to 
use,  has  recently  been  patented  by  Silber,  and  is  in  use  on 
some  of -the  steamers  of  the  Guhard,  Inman,  and  other  lines, 
as  well  as  on  miany  of  the  English  railroids.  The  peculiarity 
is  in  the  burner,  which  converts  the  oil  into  gas,  and  regulates 
the  access  of  air  and  gas  so  exactly  that  there  is  practically 
no  consumption  of  wick,  no  accumulation  of  impurities,  and 
no  smoke.  The  apparatus  varies  in  its  details^  according  to 
the  nature  of  the  oil  employed  (as  rape-seed  oil,  light  hydro- 
carbons, etc.),  but,  in  the  main,  iconsists  of  a  series  of  concen- 
tric, vertical  double  cylindeiis,  inelosiug  each  other,  with 
definite  Spaces  between ;  the  interior  space  of  the  first  cylin- 
der furnishing  air;  the  first  cylinder  containing  the  wick; 
the  secbnd  cylinder  supplying  air  to  the  outside  of  the  wick ; 
thd  third  containing  oil,  and  beh)g  in  compfiuniGation  with  the 
reservoir  as  well  as  with  the  wick.    The  mouths  of  these 
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chambers  are  all  coyeared  with  a  convex  cap,  thi^ongh  a  suitf 
ihlQ  opeBiDg  in  which,  the  gas  .flows  out^^in  such,  <a  w^y  as  to 
obtain  the  supply  of  aiu  necessary  for  complete  combustion. 
—13  (7,  Jm%6  1,  1873,  721.      :.       :.     : 

NEW  PREPARATION   OF  HBAT. 

Professor  Leube,  after  numerous  experiments,  has  con* 
eluded  the  following  as  the  mo&t  suitable  form  of  meat  liquid 
for  invalids,  since.it  is  more  relished,  and  agrees  with  them 
better  than  other  preparations.  The  same  is  also  said  to  be 
true  of  it  in  a  dry  condition,  in  the  form  of  powder  or  pas- 
tilles, which  latter  also  keep  well.  In  an  earthen  or  porcelain 
vessel  place  one  quait  of  water,  and  five  and  a  half  drachms 
of  pure  hydrochloric  acid,  with  two  and  a  quarter  pounds  of 
beef,  freed  from  fat  and  bones,  and  chopped  fine,  and  place  the 
whole  in  a  Papin's  digester,  with  a  tightly  fitting  covei\  Boil 
from  ten  to  fifteen  hours,  stirring  occasionally  the  first  few 
hours;  then  remove, and  convert  to  an  emulsion-like  mass  in 
a  mortar ;  boil  again  from  fifteen  to  twenty  hours,  without 
removing  the  cover  of  the  digester;  add  pure  carbonate  of 
potash  almost  to  neutralization,  and  finally  evaporate  to  the 
consistency  of  jelly. — 1  (7, 1873, 144^ 

VALUE  OF  GELATINE  AS  FOOD. 

The  nutritive  value  of  gelatine  in  these  days  of  soups 
made  from  meat  extracts,  and  of  jellies  served  in  all  the  forms 
which  skillful  cooks  can  devise,  is  a  question  of  no  small  im- 
portance. Years  ago  it  was  decided,  fi*om  French  physiolog- 
ical expierimeuts  and  hospital  experience,  that  gelatine  was 
of  no  use  in  nutrition.  This  subject  has  lately  been,  more- 
thoroughly  investigated  by  Voit,  who  difffers  in  some  points 
from  the  conclusions  of  the  French  savans.  His  experiments 
were  made  on  dogs  fed  either  on  gelatine  alone  Or  on  gelatine 
mixed  with  flesh  or  fat,  or  both.  By  determining  the  amount 
of  tissue  transformed,  as  indicated  by  the  nitrogen  -excreted, 
and  the  loss  or  gain  in  weight  of  the  animal,  the  value  of 
the  gelatine  could  be  ascertained.  The  results  show  that 
while  gelatine  has  no  nutritive  value  (if  by  this  be  meant  the 
formation  of  tissues),  yet,  if  the  term  be  extended  somewhat, 
that  it  does  have  an  actual  nutritive  value  in  lessenins:  the 
metamorphosis  of  albumen  in  the  body.     In  a  large  dog,  168 
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parts  of  dry  gelatine  saved,  in  this  way,  84  parts  of  dry  al- 
bumen, this  saving  being  much  greater  than  that  effected  by 
the  ingestion  of  fats  or  carbohydrates.  Moreover,  this  saving 
can  not  be  carried  beyond  a  certain  limit,  some  albumen  be^ 
ing  always  decomposed,  even  when  fat  is  given  with  the  gel- 
atine. No  deposition  of  the  gelatine  takes  place  in  the 
body :  the  whole  of  it  is  rapidly  decomposed,  all  of  its 
nitrogen  being  excreted  within  twenty-four  hours  after  in- 
gestion. Even  the  gelatigenous  tissues  themselves  are  not 
formed  from  this  ingested  gelatine,  but  from  gelatine  which 
is  derived  from  albuminous  bodies  by  retrograde  nietamoiv 
phosis.  Voit  explains  this  preserving  action  of  gelatine  by 
distinguishing  two  sorts  of  albumen  in  the  organism— circu- 
lating or  movable,  and  organ  or  fixed  albumen.  The  former 
is  capable  of  ready  transformation,  while  the  latter  is  not  de- 
composed as  such,  but  must  first  be  transformed  into  the  for- 
mer. Gelatine  acts  to  lessen  the  conversion  of  the  organ  al- 
bumen into  circulating  albumen,  but  not  being  able  to  replace 
the  decomposed  organ  albumen,  nor  to  construct  new  organs 
or  tissues,  it  can  not  entirely  prevent  albumen  transformation. 
When  given  in  the  food,  therefore,  along  with  albumen,  it 
decreases  the  amount  of  this  substance,  which  undergoes 
decomposition,  and  hence  lessens  the  amount  necessary  to 
supply  the  needs  of  the  body.— Zeitschii/t  fUr  Biologiey  and 
21  A,  March  24, 1873,  284. 

IMPROVEMENT  IS  RIFLES. 

The  English  Mechanic^  in  referring  to  the  new  method  of 
making  rifles  lately  described  in  its  columns,  in  which  the 
rifling  is  confined  to  about  six  inches  of  the  barrel  near  the 
muzzle,  infornas  us  that  this  was  tested  lately  at  Wimbledon', 
with  results  which  render  further  inquiry  diesirable.  While 
the  accuracy  of  the  shooting  is,  if  iany  thing,  improved,  the 
recoil  appears  to  be  reduced  to  a  minimum. — 18  Aj  Jvly  25, 
1873, 478. 
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t.  MECHANICS  AND  ENGINEERING. 

UNITED   STATES   COMMISSION   ON  IRRIGATION,  IN  CALIFORNIA. 

Congress,  at  its  last  session,  passed  an  act  providing  for  a 
board  of  commissioners  to  report  a  system  of  irrigation  for 
the  San  Joaqain,  Sacramento,  and  Tulare  valleys,  in  California. 
The  board  is  to  consist  of  two  engineers  of  the  army  and  one 
officer  of  the  Coast  Survey,  who  are  authorized  to  associate 
with  them  the  chief  of  the  Geological  Survey  of  California, 
and  one  other  civiliaa  distinguished  for  his  knowledge  of  the 
subject ;  these  five  to  constitute  the  board,  whose  duty  it 
shall  be  to  make  a  full  report  to  the  President  on  the  best 
system  of  irrigation  for  said  valleys,  with  all  necessary  plans 
and  details,  engineering,  statistical,  etc.,  to  be  transmitted  to 
Congress  at  its  next  session.  The  Secretary  of  War  is  to 
funiish  subsistence  and  transportation  to  the  board  while  in 
the  field,  and  the  civilian  members  may  receive  a  compensa- 
tion not  to  exceed  $2000  each. — Acts  of  Congrm^  No.  80. 

MAREZZO  MARBLE. 

An  article  known  as  Marezzo  marble,  lately  introduced 
into  England,  promises  to  be  a  valuable  addition  to  the  orna- 
mcutal  substances  used  in  the  arts,  the  appearance  of  true 
marble  being  very  closely  imitated,  and  the  resulting  ma- 
terial being  very  easily  worked  and  very  durable.  The  im- 
itation of  different  colored  veins  in  the  marble  is  effected  by 
taking  skeins  of  silk,  steeped  in  suitable  colors,  and  laid  in 
proper  combinations  upon  a  polished  glass  plate.  Upon  this 
is  poured,  to  a  depth  of  about  one  tenth  of  an  inch,  a  quan- 
,  tity  of  fine  cement,  mixed  with  water,  of  a  suitable  body 
color,  and  the  skeins  of  silk  are  removed  before  solidification 
ensues,  leaving  their  representation  in  the  colored  mass.  The 
thickness  of  the  artificial  marble  is  increased  by  backing  it 
with  a  cement  of  a  somewhat  coarser  quality,  and  a  still 
coarser  quality  of  cement  is  applied  for  the  purpose  of  taking 
up  the  supei-fluous  moisture.  The  whole  will  set  in  a  very 
short  time,  and  allow  the  glass  slab  to  be  raised  on  end,  and  the 
general  effect  to  be  exhibited.    When  completely  dry,  the  slab 
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is  detached  from  the  glass,  and  may  be  made  of  any  desired 
thickness  by  a  backing  of  coarse  cement,  and  strengthened  by 
the  occasional  interpolation  of  an  intermediate  backing  of 
fibrous  material,  such  as  canvas,  etc.  The  surface"  is  after- 
ward shaped  and  polished,  so  as  to  bring  out  the  marbling ; 
and  a  further  process  of  enameling  on  this  surface  is  some- 
times gone  through  with,  so  as  to  secure  special  rjesistance  to 
wear  or  exposure  in  the  open  ain  .  This  material  has  already 
been  applied  extensively  in  decorative  work,  such  as  columns, 
pilasters,  cornices,  gtatuary,  etc, — 3  A^  January  8, 1872, 485. 

BUILDING-STONE   OF   SLAG,  COAL  ASHBS,  ETC. 

The  advantage  of  the  manufacture  jof  the  so-called  "  vol- 
canic stone"  out  of  ashes,  slag,  etc.,  lies  not  only  in  the  util- 
ization of  waste  material,  but  in  economizing  the  valuable 
land  near  works  generally  covered  by  these  substances. 
Although  this  refuse  has  been  used  as  a  substitute  for  sand  in 
mortar,  a  suitable  cement  that  would  withstand  the  weather, 
and  at  the  same  time  impart  strength  to  these  mortar  masses, 
was  still  needed  to  convert  them  into  building-stone.  By 
the  use  of  hydraulic  lime,  and  othei*  cementing  materials, 
N.  Schroeder,  of  Kreuznach,  has  succeeded  in  forming  brick 
out  of  this  refuse,  of  which  large  dwellings  have  been  built, 
arches  in  churches,  and  cellai*s  put  up  (some  of  twenty  feet 
span),  etc. ;  and  it  is  claimed  by  Schroeder  that  there  is  no 
better  nor  cheaper  material  for  ice-cellare,  wells,  etc.;  and 
that  it  is  especially  adapted  to  laboratories  and  powder-mag- 
azines.— 8  C^  JanxLOfry  16, 1873, 1. 

IMITATION   OF  MARBLE. 

Imitations  of  marble  are  in  great  demand  for  ornamenta- 
tion, andtnany  different  compounds  are  used  for  th6  purpose. 
Mr.  Pichler,  a  gilder  in  Vienna,  from  his  own  experience, 
recommends  the  following  composition  as  being  simple  and 
satisfactory :  Into  one  piound  of  best  joiners'  gliiej  boiled 
rathei*  thick,  half  a  pound  of  rosin  (colophonium)  is  to  be 
slowly  stin'ed.  (Instead  of  the  rosin,  th«  same  quantity  of 
Venetian  turpentine  may  be  used)  Into  this  plastic  mass  is 
worked  a  mixture  of  powdered  chalk  of  any  mineral  color  of 
the  desired  shade,  and  after  the  addition  of  a  little  olive-oil, 
it  is  ready  for  moulding.     It  is  sometimes  convenient  to  have 
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the  matjerialjn  the  shape,  of  tbin  sheets  to  be  cut  as  reqaii*ed ; 
and  in  this  case  the  mass  is  rolled  out  upon  a  slightly  heated 
plate.  Miv  Pichler .  asserts  that  this  comppgiitioa  hardens 
rapidly^  and  can  be  easily  polished.  Wtien  kept  for  a  length 
of  time,  it  should  be  wrapped  in  a  moist  sheet,  and  exposed 
to  gentle  heat -before  using.  The  variegated  marble -like 
veins  can  also  be  produced  by  kneading  together  differently 

colored  portions  of  this  mass. — 8  (7, 1872,  xxx.,  237. 

1       I 

PBODUCTION,  OF  IRON  BAIL  IN  THE   UNITED   STATES  IN  1872. 

*  •  • 

The  bulletin  of  the  American  Iron  ^nd  Steel  Association 
publishes  the  following  statistical  account  of  the  iron-rail 
production  of  the  United  States  .fpr  the  ye^r  1872,  the  total 
yield  footing  up  a  considerable  increase  upon  the  figures  of 
the  preceding  year.  The  {Aggregate  (reported)  manufacture 
amounted  to  941,992  net  ton^,  as  compared  with  775,733 
tons  produced  in  1871.  Th^se  figures  include  only,  rails 
made  for  freight  and  passenger  railways,  and  exclude  some 
15,000  tons  of  sti'eet  rails  and  mining  rails^  which  as  a  rule 
are  classified  as  bar-irpn.  The.  chief  production  is  divided 
between  Pennsylvania,  Ohio,  and  Illinois— Pennsylvania,  as 
usual,  leading  the  list  with  419,529  toi^s,  or  forty-four  and  a 
half  per  cent,  of  the  whole. 

SURFACE  HARDENING   OF  CAST  IRON. 

The  wearing  of  ca^t-iron  surfaces  exposed  to  sliding  fric- 
tion can  be  almost  wholly  prevented  by  tempering  the  sur- 
face with  a  mixture  of  21-iV  pints  of  water,  30f  pounds  of 
sulphuric  acid,  and  1003  grains  of  nitric  acid.  The  article 
should  be  heated  to  a  cherry-red,  rand  protected  from  the 
oxidizijQg  effect  of  cun*ents  of  air  by  a  sheet-iron  box.  The 
process  is  especially  adapted  to  the  hardening  of  bearings  of 
axles,  which,  while  much  cheaper  than  those  of  the  usual 
alloy,  will,  when  regularly  lubricated,  last  as  long,  even  when 
there  is  great  rapidity  of  motion.— ^5  (7, 1872,  u.,  408. 

IMPROVEMENT  IN  PUDDLING  IRON. 

According  to  the  Jom^ial  of  the  Franklin  Institute^  a  suc- 
cessful experiment  has  been  made  in  Germany  in  the  direc- 
tion of  improving  the  qualities  of  pig-iron,  by  puddling  in 
contact  with  a  small  percentage  of  fluor-spar.    The  object  of 

Y2 
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this  is  to  remove  the  phosphorus  of  the  iron,  to  which  its  ob- 
jectionable qualities .  are  due ;  and  the  result,  it  is  said,  has 
been  to  produce  a  fibrous  bar-iron,  not  at  all  cold-short,  al- 
though the  pig-iron  employed  was  of  poor  quality,  in  conse- 
quence of  containing  a  large  proportion  of  phosphorus. ^- 
1  2>,  March,  1873, 1 62. 

BAB-IBON  FBOM:  PHOSPHUBETED   CAST   IBON. 

^Th.e  following  are  the  essential  features  of  the  process  for 
eliminalting  phosphorus  from  cast  iron,  devised  by  Professor 
Scheerer,  of  Freiberg ;  and  which,  it  is  claimed,  yields  superior 
bar-iron  from  phosphureted  cast  iroti,  at,  practically,  no  in- 
crease of  cost.  Chloride  of  calcium  and  common  salt,  fused 
together  in  about  equal  proportions,  are  intimately  mixed 
with  the  molten  iron  in  the  puddling  furi^ace,  either  by  add- 
ing gradually  in  two-pound  wateMiglit  paper  packages,  or 
placing  the  whole  quantity  required  upoti  the  bed  of  the 
puddling  furnace  at  first,  and,  in  either  casej  very  thoroughly 
working  it  with  the  iron.  The  puddling-  process  is  generally 
so  much  shortened  that  the  consequent  ditninution  of  the 
waste  of  iron  almost  offsets  the  cost  of  the  material  added. 
The  quantity  of  the  mired  chlorides  requii^ed  is  about  three 
times  that  of  the  phosphorus  present  in  the  cast  iron.  /The 
presence  of  other  chlorides,  as  of  manganese,  iron,  and  mag- 
nesium, interferes  with  the  process,  and  tenilers  a  large  excess 
of  chloride  of  calcium  necessary. — 5  (7, 1873, f.,  36. 

SIEMENS'   EEGENEBATIVE   GAS  FUBNACB, 

The  Sudden  and  very  material  increase  in  the  price  of  coal 
in  Gi*eat  Britain  has  naturally  turned  attention  toward  avail- 
able methods  for  reducing  the  cost  of  fuel,  and  the  subject  of 
the  use  of  peat  has  been  again  brought  forward  very  prom- 
inently, with  a  j)robabiiit  jr  of  its  extended  employment.  As 
the  result  of  recent  improvements  by  Siemens  in  His  Regen- 
erative Gas  Furnace,  he  finds  that  rough,  air -dried  peat, 
even  when  containing  twetity-five  per  cent,  of  water,  may  be 
burned  to  advantage  in  making  gas;  thus  applied  it  appears 
more  nearly  equal  to  coal,  as  regards  its  heating  power,  than 
when  used  in  any  other  way.  It  has  been  found  that  one  ton 
of  peat  is  equal,  in  heating  power,  to  at  least  sixty-fiv^  per 
cent,  of  the  sanie  weight  of  Staffordshire  coal.     With  this 
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fuel  Mr.  Siemens'  furnace  has  been  successfully  applied  to  the 
production  of  iron  and  steel,  directly  from  the  ore,  and  to  pot- 
teries and  zinc-works,  as  well  as  to  other  branches  of  manu- 
facture. 

In  cases  where  the  manufactories  are  situated  in  the  vi- 
cinity of  peat  bogs,  it  is  proposed  to  produce  the  gas  from  tlic 
peat  directly  on  the  spot,  and  to  convey  it  in  pipes  to  the 
places  where  it  is  needed.  The  essential  principle  of  SiemiBns' 
furnace  consists  in  first  converting  the  fuel,  peat,  or  Avhat- 
ever  else  it  may  be,  into  combustible  gas,  in  a  separate  cham- 
ber of  peculiar  construction,  and  conducting  it  into?  the  fur- 
nace containing  the  material  to  be  heated,  to  be  then  burned 
with  hot  air.  Aftier  use,  the  intensely  heated  products  of 
combustion  are  made  to  pass  through  brick  chambers  called 
"regenerators,"  and  the  heat  which  would  otherwise  be  wasted 
is  caught,  stored  up  in  the  bricks,  and  subsequently  used  to 
vaise  the  air  needed  in  the  operation  to  a  very  high  temper- 
ature.— 3  A,  Ajfn'il  6,  ISIS^B^S. 

NEW  METHOD  FOR  TESTING  THE   QUALITY   OP  lEON. 

Van  Ruth,  the  inspector  of  mines,  of  jEIolland,  examines  the 
structure  of  iron  by  smoothing  the  surface  at  the  desired 
point,  and  then  treating  it  from  six  to  twenty-four  hours, 
according  to  temperature,  etc.,  with  hydrochloric  acid,  until 
the  slaggy  portions,  which  are  more  readily  affected  than  the 
iron,  are  dissolved  out  and  the  fibres  are  left  in  relief,  so  that 
an  impression  may  be  taken  from  the  surface  with  printers' 
ink,  India  ink,  etc.,  which  will  exhibit  the  structure  clearly, 
and  serve  for  distinguishing  and  comparing  the  iron. — 9  (7, 
December,  l8l2ylQ2.  ■ 

NEW   PRESERVATIVE    OP  WOOD. 

The  application  of  paraffine  to  the  preservation  of  railroad 
ties,  by  boiling  them  in  it  or  coating  them  with  it,  according 
to  Hock,  of  Mariabrunn,  is  not  effective ;  but  he  suggests  that 
impregnation  of  dried  wood  by  paraffine  in  solution,  draining 
off  the  excess  of  liquid,  and  distilling  off  the  last  portions  of 
the  solvent  at  a  high  temperature,  w^ould  be  efficacious,  by 
leaving  the  paraffine  in  the  pores  of  the  wood  in  a  finely  di- 
vided condition,  which,  on  fusion,  would  form  a  highly  pro- 
tective cQftting.     Ties  treated  in  this  way  would  probably  bQ 
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perfectly  protected  from  moisture ;  the  paraffine  would  not 
be  displaced  by  diffusiou,  in  consequence  of  the  moisture  of 
the  earth ;  the  iron  spikes  would  not  become  loose ;  the  elas- 
ticity of  the  wood  would  not  be  impaired;  the  waste  of  the 
impregnating  solution  would  be  small,  and  any  refuse  of  the 
finished  ties  thus  treated  would  have  increased  value  as  fuel. 
The  chief  difficulty  with  the  process  lies-  in  the  thorough 
drying  of  the  wood.  By  using  crude  paraffine  the  process 
would  be  cheap,  and  light  hydrocarbons  might  be  used  as 
solvents.  Apparatus  adapted  to  the  purpose  might  consist 
of  a  wrought-iron  cylinder,  to  receive  the  wood,  capable  of  re- 
sisting a  pressure  of  fifteen  atmospheres,  and  to  be  heated  by 
passing  high-pressure  steam  through  a  jacket  around  it.=  The 
drying  of  the  wood  could  be  completed  in  this  way,  and  the 
impregnating  solution  be  forced  in  by  action  of  condensed  aif 
from  a  suitable  reservoir,  and  then  boiled  by  passing  steani 
through  the  jacket  until  a  gauge  indicates  a  pressure  of  seven 
to  eight  atmospheres.  The  liquid,  after  cooling,  may  drain 
back  into  the  reservoir,  the  residue  be  distilled  off  through  a 
worm  into  the  reservoir,  air  be  forced  into  the  impregnating 
cylinder,  and  the  wood  removed. — 16  (7,  vi.,  6  and  ^,  90. 

V4k,LUE    OF  THE   EUCALYPTUS. 

Much  attention  has  of  late  been  given  to  the  various  spe* 
cies  cX  Ettealyptusy  on  account  of  their  value  «s  timber,  and 
as  furnishing  important  vegetable  products.  Among  the  va- 
rieties one  known  in  Western  Australia  as  the  jai*rah  is  espe- 
cially useful,  on  account  of  the  resistance  of  its  timber  to  the 
attacks  of  the  white  ant  or  the  sea-worm.  For  this  reason  it 
has  come  greatly  into  use  for  railway  purposes,  ship-building, 
and  dwelling-houses,  especially  in  tropical  countries.  Com- 
panies have  been  formed  in  Victoria  for  the  working  of  these 
trees,  and  arrangements  are  made  for  procuring  the  timber 
and  shipping  it  to  any  desired  extent. — 17-4,  May  1, 182, 262. 

REPORT   OP  THE   SUTRO  TUNNEL  COMMISSION. 

The  report  of  the  Sutro  Tunnel  Commission  is  printed  in 
detail,  as  an  appendix  to  the  report  of  the  Chief  Engineer  of 
the  army,  just  issued.  The  commission  conisisted  of  General 
H.  G.  Wright,  General  J.  G.  Foster,  and  Mr.  Wesley  Newcomb, 
civil  engineer,  who  gave  the  subject  a  thorough  examination. 
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The  cdncItisiob9  to  iFhi(^  they  oathe  are  that  the  tnnnel  is 
not  a  D^oeseity  for  drainage^  bnt  that,  in  some  cases,  it  prom- 
i^ea  increaa^d  eeonomy  in  working  mines,  and  in  rendering 
available  thernow  worthless  ores  in  the  Comstock'  lode,  thus 
bedomilig  of  national  importance.  The  feasibility  of  the  tun- 
nel^ th6  commission  think,  is  placed  beyond  a  donbt,  its  cost 
being  estimated  at  four  and  a  half  millions  in  gold^  the  work 
tp  be  done  in  three  and  a  half  years ;  and  this  period  may  be 
considerably  reduced  if.proper  machinery  be  employed. 

The  value  of  the « bullion  heretoforo  extracted  from  the 
min^s  of  the  Comstock  lode  is  estimated  at  $125,000,000, 
while  the  present  annual  yield  is  about  $16,000,000.  The 
commission  believe  that  the  lode  is  a  true  fissure  vein ;  but 
whether  it  #ill  continue  to  be  ore-bearing  can  not  be  pre- 
di<?ted  with  Cjertainty.  In  deep  mining  the  commission  re- 
gard the  experiment  of  the  tunnel  as  of  great  importance. — 
JReport  of  the  Chief  of  Engineers,  U.  S.A.,  for  1871-2, 1 127. 

WAT£B-F»00F  COATING  FOB  WALLS. 

The  following  coating  has  proved  very,  effective  in  prevent* 
ing  the  penetration  of  moisture  on  the  weather  side  of  Walls: 
Pitch,  50  lbs. ;  rosin,  30  lbs. ;  red  ochre,  6  lbs. ;  dne  brick- 
dust,  12  lbs. ;  ail  boiled  together^  with  conjBtant  stirring,  and 
then  sufficient  oil  of  tarpentin& — ^about  one  quarter  the  vol- 
ume of  the  above — added  to  cause  it  to  spread  readily.  It 
is  to  be  laid  on  as  thin  as  possible  with  a  bristle  brush. — 12 
CiS^^mfter,  1872,72.  • 

TREATMENT  OF  NEW  DWBLLING-BOOMS. 

The  dampness  of  newly  finished  rooms  is  not  due  so  much 
to  the  water  used  in  mixing  the  plaster,  as  to  the  water  of 
hydration  of  the  lime  liberated  by  the  action  of  carbonic 
acid.  The  action  of  the  small  quantity  present  in  the  nor- 
mal atmosphere  would,  however,  be  so  slow,  and  the  water  be 
libei'ated  so  gradually,  that  no  injurious  effects  could  result. 
But  as  soon  as  the  rooms  become  tenanted,  the  large  amount 
of  carbonic  acid  given  off  in  respiration  causes  such  rapid 
displacement  of  water,  and  with  it  other  matters  indicated 
by  the  peculiar  odor,  that  unpleasant  and  injurious  results 
may  follow.  Treatment  of  the  rooms  with  carbonic  acid, 
before  occupying  them,  suggests  itself  at  once  as  a  means 
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of  rendering  them  rapidly  tenan table.  Althoagh,  by  cal- 
culation, it  would  require  the  carbonic  acid  from  the  combus- 
tion of  about  three  hundred  and  twenty  pounds  of  coal  to 
displace  the  hydrate  in  water  in  the  walls  of  a  room  of  about 
1500  square  feet  of  surface,  in  pi-actice  the  consumption,  in  a 
suitable  way,  of  about  five  pounds  of  charcoal  per  day,  for 
five  days,  in  the  room,  would  answer,  because  the  interior 
portions;  are  protected  from  rapid  action  of  carbonic  acid  as 
soon  as  a  layer  of  about  one  tenth  of  an  inch  has  been  acted 
on.  This  |s  proved  by  the  fact  that  Professor  Fuchs  has  de- 
tected caustic  lime  in  walls  centuries  old. — 8  CyS^iember  19^ 
1872,306.  '    :         .;  . 

PBOPBB  COiTSTRUCTION   OF  CHIMNEYS; 

«      -    «  . 

Profe3$.<?r  Meidinger  earnestly  advocates  separate  chimney 
flues  for  eoich;  fiftory  of  a  house,  although  they  may  not  be  ad 
cheap  nor  as  easily  built  as  those  which  are  commoQ  to  sev- 
eral floors.  In  the  latter  case,  according  to  his  experience, 
it  frequently  happens  that  when  fire  is  started  on  a  lower 
ctory,  s^t^  is  thrown  into  an  nnheated  room  above,  and 
may  endanger  life.  In  two  instances  he  has  himself  beeii 
awakened,  by  smoke  entering  the  room  in  that  way.  More 
rarely  sp^pke;  may  be  thrown  into  a  lower  room,  when  the 
fire  is  bujlt  on  an  upper  story.  There  is  frequently,  also,  a 
persistent.  l^0k  of  draft  for  the  upper  story,  which  can  not  be 
referred  tP  want  of  ^altitude  in  the  chininey,  since  with  a  sep* 
arate  chimney,  or  even  a  tube  ten  feet,  long,  the  draft  on  the 
same  floor  is  all  that  could  be  desired.  Narrowing  the  tops 
of  the  chimneys  by  setting  smaller  pipes  on  them  does  not 
remedy,  but  ratheV  increases,  the  above  defects.  He  illus- 
trates and  explains  the  above  stateinents^by  a  very  simple 
apparatus,  consisting  essentially  of  a  vertical  tube,  closed  at 
the  bottom  and  open  at  the  top,  made  id  two  sections  sliding 
on  to  each  other,  each  surrounded  by  a  jacket  to  contain  the 
water,  with  three  small  horizontal  tubes  penetrating  the  jack- 
et to  the  interior  tube  at  such  distances  from  each  other  as 
to  represent  the  openings  into  a  chimney  common  to  the  dif- 
ferent stories.  It  is  used  by  introducing  hot  water  into  the 
jackets,  and  placing  lighted  candles  before  the  small  tubes 
(which  can  be  opened  and  closed  at  will  by  slides)  to  indicate 
the  direction  and  intensity  of  the  draft,  etc.     A  smaller  tube 
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inserted  in  the  top  will  show  the  effect  of  contraction  of  the 
top  of  a  chimney. — 16  (7,  vi.,  66. 

ACOUSTICS   OF  PUBLIC  BUILDINGS. 

The  acoustics  of  public  buildings  has  been  lately  studied 
very  systematically  by  Orth,  who,  however,  in  general  but 
confirms  the  results  of  the  studies  of  Langhaus,  whose  work; 
"Ueber  Theater,"  etc.,  published  in  1810,  seems  as  yet  to 
liave  been  but  little  improved  upon.  The  investigations  that 
these  architects  have  made  into  the  acoustic  properties  of 
rooms  have  led  to  the  following  conclusions : 

1.  The  simple  physical  laws  controlling  the  reflection  and 
intensity  of  sound  are  alone  necessary  to  be  considered.  The 
interference  of  sound-waves  is  a  phenomenon  of  minor  imr 
portance. 

2.  The  concentration  of  the  sound  of  tbe  speaker's  voice^ 
within  a  small  space,  is  of  less  importance  than  the  suppres- 
sion and  diffusion  of  disturbing  noises  and  reflections. 

3.  The  chief  cause  of  the  poor  acoustic  properties  of  alarg^ 
room  is  a  reflection  of  sounds,,  such  that  they  reach  the  hear- 
er's ear,  by  a  certain  small  interval  of  time,  later  than  the  di- 
rect voice  of  the  speaker,  and  effect  the  ear  as  does  an  echo.: 
-  4.  The  acoustic  properties  of  a  room  can  be  represented 
graphically,  on  a  diagram,  by  tracing  attt  the  reflections,  and 
entering  for  each  point  numbers  showing  the  strength  of  the 
sounds,  both  direct  and  reflected,  and  lines  showing  the  in- 
terval of  time  between  them/  For  the  time-scale  may  be 
substituted  a  scale  of  feet  showing  the  difference  in  the 
lengths  of.  the  rjoutes  of  the  various  sound-waves.' 

5.  A  difference  of  routes  of  fifteen  to  twenty-two  feet  not 
only  exerts  no  disturbing  influence,  but  may  even  be  favor- 
able, by  strengthening  .the  direct  by  the  reflected  sound;  ip 
feebler  sounds  the  difference  may  be  even  somewhat  greater; 
but  a  difference  of  thirty  feet  is,  by  all  means,  to  be  avoided. 
On  the  other  hand,  if  the  difference  is  186  to  215  feet,  the. in- 
tensity of  the  reflected  sound  becomes  so  weak  that  it  may 
be  disregarded. 

6.  The  ceiling  which,  iji  theatres,  may  be  acoustically  ad- 
vantageous, is  in  lofty  church  edifices  of  much  less  impor- 
tance, and  may  even  be  disadvantageous  by  producing  audi- 
ble echoes.    It  is,  therefore,  important  to  destroy  the  i*eflec- 
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tions  from  it,  and  this  is  best  done  by  eyliudrical  surfaces. 
Plain  arches  are  the  worst  foiln;  flat  ceilings  are  better,  but 
far  less  effective  than  those  that  are  indented  or  broken  up 
by  ornaments  in  relief;  pointed  arches,  as  iri  Gothic  architect- 
tire,  are  less  effective. 

7.  The  walls  are /very  frequently  the  cause  of  move  dis- 
turbance than  the  ceilings;  and,  since  these  can  seldom  be 
built  purely,  with  reference. to  acoustic  properties,  it  becomes 
necessary  to  ameliorate,  as  far  as  possible,  the  ill  effects  re- 
sulting from  the  adopted  constructions^  The  portion  of  the 
walls  above  the  plane  of  the  speaker  is  of  less,  importance; 
most  attention  should  be  bestowed  on  the  zone  between  the 
level  of  the  speaker  and  the  hearer.  This  zone  should  be 
broken  up  by  relief  and  profile  ornamentations,  etc,,^  and  by 
niches  of  small  diameter.  Casettes  are  to  be  avoided,  as  also 
plain  surfaces  on  the.  pillars. 

8.  The  material  of  Which  the  surfaces  should  be  made  is 
still  undecided^  Wood,  metal,  or  stone  has  each  its  disad*- 
vantage.  The  surfkceis  should  probably  be  constructed  to 
act  as  little  as.  possible  like  sounding-boards;  that  is  to  say, 
the  more  important  point  to  whidi  attention  should  be  given 
is  the  method  of  supporting  the  board  or  plaster,  if  these  be 
introduced  instead  of  stone  or  brick* — Vtert.  Deutsche  Poly- 
tech.  Verein^  1  &72, 1  Si.  •• 

£xpji:BiM:p:NTS  on  steam-boii^er  explosions; 

Among  other  enactments  by  Congress,  is  one  authorizing 
the  President  to  cause  such  experiments  to  be  made  and  such 
information  to  be  collected  as  in  his  opinion  will  be  useful 
hnd  important  in  preventing  the  bursting  of  steam-boilers; 
and  the  sum  of  $100,000  is  appropriated  for  the  necessary  ex- 
periments.— Acts  of  Congress^  No.  SO. 

GLYCEBINE   AS  AN  ANTI-INCEFSTATOB  IN  STEAM-BOILEBS. 

According  to  the  Jownial  of  the  FranTclin  JnstUute,  glycei*^ 
ine  is  highly  recommended  as  an  anti-incrustator  in  steam- 
boilers.  The  effect  of  this  addition  is  to  increase  the  solubility 
of  the  lime  salts,  and  to  form  with  them  a  soluble  compound. 
When  the  lime  salts  accumulate  to  such  an  extent  as  to  be 
no  longer  soluble  by  glycerine,  they  are  deposited  in  the 
form  of  a  gelatinous  sediment,  which  does  riot  adhere  to  the 
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boiler  surface.  The  addition  of  one  pound  of  gly(j€rine  to 
every  three  or  four  hundred  pounds  of  coal  burned  is  said  to 
answer  all  necessary  requirements. — 1 1>,  March^  1873, 167.  '■ 

VALUE   OF  THE   STEAM^ACKBT  FOR  ENGINES, 

Au  animated  discussion  has  lately  taken  place,  before  the 
Scientific  and  Mechanical  Society  of  Manchester,  as  to  thd 
value  of  the  steam-jacket  around  the  cylinder  of  a  steam-en- 
gine in  aiding  in  the  working  of  the  engine  by  preventing 
the  too  rapid  loss  of  heat.  Mr.  Hildebrand  mentions',  as 
among  its  advantages,  that  it  slightly  increases  the  power 
of  the  engine,;  and  insures  greater  immunity  from  break- 
downs caused  by  an  accumulation  of  water  in  the  cylinder ; 
but  that,  on  the  other  hand,  it  entails  a  positive  waste  of  fuel, 
greater  labor  in  attendance,  and  an  increased  outlay  of  capi- 
tal to  the  amount  of  twenty  per  cent.  For  these  reasons  he 
concludes  that  the  question  as  to  economy  must  be  answer- 
ed in  the  negative.  The  case  of  hot-air  jackets  will  form  an 
exception,  provided  the  hot  air  or  other  hot  gas  would  other- 
wise be:Wasted.  But  here  come  in  the  objections — that  the 
extent  of  superheating  is  not  under  as  good  control  as  with 
steam,  and  if  carried  too  far  impairs  the  durability  of  the  cyl- 
inder, by  depriving  it  of  a  moderate  moisture  necessary  as  a 
lubricant  for  the  piston. — 3  A^  March  15, 1873,  262. 

WBNDT's  TPOBSIC^N  CA^-SPElKa. 

Wendt^  the  chief  locomotive  engineer  of  the  Berlin  and 
Gorlitz  Railroad,  has  obtained  a  patent  for  a  car-spring  which 
depends  upon  torsion  instead  of  flexion,  as  in  the  ordinary 
plate  springs,  and  whicb^  it  is  claimed,  is  less  liable  to  break, 
gives  greater  security,  with  twenty  per  cent,  heavier  load,  is 
cheaper,  and  is  easily  attached  to  the  car.  Incomplete  ex- 
periments on  the  above  road  indicate  that  the  running  is 
without  danger,  even  after  the  accidental  breaking  of  one 
spring.— 13  (7,  September  15, 1872, 1224. 

SCREW  BAII^WAY   BRAKE. 

Mr.  William  Kimball,  of  Woburn,  Mass.,  has  recently  pat- 
ented a  brake,  constructed  on  the  principle  of  the  screw, 
whose  connections,  it  is  claimed,  can  only  with  difljculty  be 
put  out  of  order  or  broken,  whose  motions  are  without  loss 
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of  potver,  And  which  may  be  applied  to  the  driving-wheels 
of  the  engine,  and  be  under  the  control  of  the  engineer.  A 
shaft  runs  under  the  whole  car,  connecting  with  wheels  at 
both  ends  by  endless  chains  and  slotted  wheels,  and  also 
havin<y  screws  which  force  the  brakes  against  the  wheels.  A 
quarter  turn  sets  the  brake  tight  against  the  car- wheel,  and 
a  similar  backward  motion  releases  it.  By  a  simple  device 
all  the  cai-8  in  a  train,  as  well  as  the  engine,  can  be  connect- 
ed with  it.  The  material  is  of  wrought  iron,  and  the  invent- 
or manifests  his  confidence  in  the  apparatus  .by  depositing 
$50,000  in  the  Woburn  Bank,  subject  to  the  order  of  any  rail- 
road company  that  will  try  it,  and  not  find  it  prove  to  be  the 
most  nearly  perfect  brake  ever  devised. 

PEOTECriON   OP   SHIPS   AGAINST  TORPEDOES. 

The  introduction  of  torpedoes  into  modem  warfare  has 
evoked  much  effort  in  the  way  of  ihethods  for  counteracting 
their  agency.  It  is  suggested  that  the  bottoms  of  vessels 
most  exposed  to  torpedoes  be  constructed  with  double  cells, 
the  lower  one  being  filled  with  water;  this  would  act  as  a 
bufier,  and  would  distribute  the  blow  of  concussion,  and  ren- 
der it  less  injurious  to  the  fabric  of  the  vessel. — \^  A^July^ 
1872,392.  

EXPLOSIVENESS   OP  WET  GUN-COTTON. 

The  discovery  by  Professor  Abel,  of  the  Woolwich  Ob- 
servatory, made  several  years  ago,  that  compressed  gun-cot- 
ton fired  by  means  of  a  detonating  fuse  exercised  an  extraor- 
dinary shattering  power  upon  objects  with  which  it  was 
in  contact,  has  been  applied  to  a  great  many  practical  pur- 
poses, ill  consequence  of  the  facility  of  manipulation.  Oiie 
special  advantage  claimed  was  the  fact  that  the  same  cotton, 
when  ignited  by  an  ordinary  match,  would  burn  scarcely 
more  rapidly  than  ordinary  cotton,  and  with  no  explosive 
action.  Several  instances  of  disaster,  however,  have  lately 
occurred  in  preparing  and  using  this  material,  which  tend  to 
show  that  it  is  not  quite  so  safe  to  handle  as  was  originally 
anticipated. 

Recent  discoveries  at  Woolwich  have  somewhat  restored 
confidence  in  this  substance.  Mr.  E.  O.  Brown,  of  the  arse- 
nal, has  found  that  compressed  gun-cotton  containing  fifteen 
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to  twenty  per  cent,  of  water,"  and,  consequently,  incbmbustl- 
.ble  under  ordinary  circumstances,  can  be  exploded  by  deto- 
Dating  fuses  almost  as  well  as  if  perfectly  dry,  and  it  may  be 
kept  quite  damp  for  an  indefinite  period  of  time  without  af- 
fecting its  utility.  In  the  course  of  his  experinients,  Mr.  Brown 
pljsiced  disks  of  wet  compressed  gun-cotton  upon  a  slab  of 
iron  an  inch  thick,  without  any  covering,  and  on  exploding 
them  the  iron  was  found  deeply  indented.  A  solid  tamping 
of  sand  was  then  laid  over  the  disks,  and  after  the  explosion 
the  iron  was  shattered  to  fragments.  By  tbi»  hew  disco veiy 
the  cotton' may  be  kept  wet  in  cylinders,  and  will  be  abso- 
lutely free  from  any  dangerous  results  should  it  be  exposed 
to  any  agency  other  thap  that  of  a  percussion-cap  or  a  deto- 
nating fuse. — New  Ywk  Herald^  December  30, 1 872. 

DIRECT  METHODS  FOB  THE   MAItUFACTUBE    OF  MALLEABLE 

IRON. 

Von  Tuniier,  in  an  article  on  the  manufacture  of  malleable 
iron  from  the  ore,  remarks  that  the  mechanical  puddling 
method  of  Dank  has  given  a  fresh  impetus  to  efforts  in  this 
direction,  since  by  this  process  six  to  seven  per  cent,  more 
iron  is  obtained  than  the  amount  of  cast  iron,  introduced,  so 
that,  allowing  for  waste,  twelve  to  fourteen  per  cent,  of  iron 
must  result  from  the  ore  added;  or,  according  to  Dank's 
statement,  about  one  half  of  its  iron.  The  reduction  of  the  ore 
is  doubtless  mainly  due  to  the  carbon  dissolved  in  the  molt- 
en iron  coming  into  most  intimate  contact  with  the  ore,  also 
for  the  most  part  in  a  fluid  condition.  The  convereion  of  this 
secondary  direct  manufacture  of  malleable  iron  into  thie  chief 
feature  of  the  process,  suggested  itself  very  naturally,  and 
has  been  much  discussed.  Siemens  has  stated  that  it  would 
be  difficult  to  obtain  such  a  temperature,  in  a  rotary  hearth, 
as  would  fuse  five  to  six  tons  of  pure  iron,  and  that  it  Avould 
be  impossible  to  obtain  fluid  steel  in  i^,  since  it  would  at 
once  be  deprived  of  its  carbon  by  con taxjt  with  the  walls  of 
ore  of  the  furnace;  but  he  renlarked^at  the  parae  time,  that 
he  had  directed  his  attention  long  ago  to  the  use  of  rotary 
apparatus,  not  for  puddling,  but  for  the  reduction  of  ores,  and 
hoped  soon  to  give  an  account  of  his  experience.  It  was  the 
opinion  of  Snelus,  who  has  thoroughly  investigated  the  chem- 
istry of  Dank's  mechanical  puddling,  that  it  is  impossible  to 
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do  much  more  with  that  method,  toward  the  diri^ct  manu- 
facture of  iron,  than  had  been  dotie  as  a  secondary  result,  bel- 
cause  it  is  impossible  to  biing  more  carbon  into  play  in  a 
liquid  condition  than  is  contained  in  the  cast  iron ;  and  that 
the  presence^ of  carbon  in  a  liquid  state  is  necessary  for  the 
reduction  of  ores  in  a  rotary  hearth,  Thei*e  can  be  no  doubt, 
h^wevcP)  that  contact  is  more  intimate  and  action  conse- 
quently more  energetic  between  thecarbon  artd  ore  in  a  fluid 
condition  than  when  solid.  Indeed,  the  reducing  action  of 
gaseous  carbon,  as  carbonic  oxide,  is  hot  as  energetic,  since 
the  temperature  must  be  lower,  or  contact  with  the  melted 
ore  less  perfect.  Still  it  is  indisputable  that  under  condi- 
tions present  in  Dank's  appai*atus  the  reduction  of  oi-g  may 
be  aided  by  the  addition  of  pure,  finely  divided  vegetable  or 
mineral  carbon,  since  by  rotation  more  intimate  contact  of 
the  carbon  and  the  more  or  less  molten  ore  would  take  place, 
and  consequently  more  energetic  action.  The  treatment  of 
pure  iron  ores  in  this  manniBr,  in  common  puddling  furnaces 
in  Styria  and  elsewhere,  in  the  firet  part  of  the  century- 
abandoned  because  not  economical — supports  this  assump- 
tion. The  old  methods,  as  well  as  the  recent  experiments  for 
the  direct  manufacture  of  malleable  iron  from  unfused  ore, 
made  use  of  a  temperature  lower  than  that  of  the  blast  fui^ 
nace,  and  were  consequently  very  slow  and  variable.  Ele- 
vation of  the  temperature  to  the  fusion  of  the  ore  produced 
iron  slag,  reducible  with  difficulty  for  the  want  of  free  access 
of  the  reducing  gases,  and  the  molten  portions  rapidly  es- 
caped from  the  action  of  the  solid  and  gaseous  carbon.  The 
behavior  of  a  sample  of  slag  in  a  carbon  crucible,  in  a  very 
fluid  condition,  shows,  however,  that  the  i-eduction  of  iron 
from  slag  by  carbon  may  be  very  rapid  when  cdntact  is  inti- 
mate. In  more  recent  experiments,  in  the  direct  manufect- 
ure,  the  reduction  of  the  ore  has  either  been  a  separate 
process,  according  to  Gerstorf  and  Chenot,  or,  by  a  continu- 
ous process,  the  reduced  ore,  without  cooling,  has  been  cai*^ 
ried  on,  in  an  apparatus  consisting  of  different  separate  but 
connected  hearths,  to  the  finished  bloom,  as  in  Yates'  meth- 
od. In  all  these  the  reduction  is  accomplished  by  mixture 
w^ith  fine  coal,  and  external  heating,  slowly,  to  be  sure,  but 
effectually,  even  to  the  formation  of  some  cast  iron,  but  the 
difficulties  begin  in  the  economical  separation  of  the  iron 
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from  the  slag.  It  seems  settled  that  only  two/methodB  lare 
available  for. this,  either  the  formation,  at  ordinary  tempera- 
ture of  fusion,  of  a  very  fluid  slag,  ridh  in  iron,  in  an  appai-a- 
tus  similar  to  a  finery  or  puddling  hearth,  or  the  employment 
of  an  unusually  high  temperature,  at  which  even  the  slightly 
carbureted  iron,  in  a  suitably  fluid  condition,  would  separate 
from  poor,  very  fluid  slag.  Such  a  temperature  can  only  be 
produced  by.  a  Siemenfl^ furnace,  as  he  seems  to  realize; 
thougji  whether  he  will  also  use.  a  rotary  apparatus  in  con- 
nection with  it  for  separating  the  slag  remains  to  be  seea, 
It  all. recent  processes,  although  various  .obstacles  are  en- 
cpuntered,  the  doubts  of  success  tui'n  mainly  upon  econom- 
ical corisidemtions,  from  the  fact  th^t  in  the  Dank  process, 
ad  :well  as'  the:  old  Stilckofen  process,  only  one  half  of  the  iron 
in  pure,  ritth  ore  could  be  calculated. on-r-a  fact  that  entirely 
forbids  the  use  of  poor  ores;  and  it  is,  only  when  cast  ii*on  is 
produced  that  the  loss  of  the  slag  can  he.  reduced  to  a  small 
percentage.  Under  conditions  present  in;  the  Bessemer  operr 
ations  alone  is  it  possible  to  combine,  fluid  bar-iroDj  containf 
ing  little  cai'bon,;  with  slag  containing  a  small  percentage  of 
iron.  :  But,  in  addition  to  the  loss  of  half  the  iron  of  the  ore 
in  rotary  Jhearths,  the  consumption  of  fuel,  amounting  to  two 
to  thi'ee  times  that  required  fori  puddling  the  same  amount 
of  cast  iron,  renders  their  economical  employment  doubtful; 
and  with  the. reduction  of  the  quality  of  the  ore  the  cost  in- 
creases. 80  rapidly  that  the  use  of  ores  of  forty  to  fifty  per 
cent,  is  out  of  the  question,  especially  if  the  impurities  are 
silica  and  alumina.  After  advising  experiments  iii  Austria, 
Tunner  suggests  that  in  order  to'  lessen  the  loss  in  the  slag, 
by  the  addition  of  a  larger  amount  of  carbon  instead  of  soft 
in^  cast  iron  and  a  poor  slag  might  first  be  formed  in  a  ro- 
tary  hearth,  the  Jatter  be  removed,  and  the  iron  puddled  im- 
mediately by  Dank's  process,  as  is  in  fact  done  in  the  Yates 
plan  and  direct  methods  in  common  puddling  fui-naces.  But 
it  seems  that  with  this  treatment  the  time  required,  and  con- 
sequent consumption  of  fuel,  would  be  so  great  that  favora- 
ble economical  results  could  not  be  expected.  Still  it  is  more 
promising  than  the  first,  where  poorer  ores  must  be  used. 
On  the  wholes  the  possibility  of  the  direct  manufaotuife  of 
soft  ii^on,  in.  the  way  discussed,'  depends  oii  the  relation  be- 
tween the  reduction  of  iron  slag  and  its  immediate  cai^uret- 
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ing  at  the  high  temperature,  and  the  method  of  mixing  with 
solid  carbon ;  and  more  experiment  is  needed  to  decide  the 
matter,  since  neither  the  present  experience  nor  theory  af- 
fords sufficient  grounds  for  calculating  the  commercially 
practical  character  of  it.— ^14  (7,  CC VII.,  387. 

SIGNIFICANCE    OF   KXPOETING   IRON   TO   GREAT  BRITAIN, 
f 

The  alleged  importation  of  one  thousand  tons  of  American 
iron  by  an  English  firm  has  given  rise  to  a  great  amount 
of  discussion  both  here  and  abroad ;  but  while  many  of  our 
home  journals  have  been  disposed  to  look  upon  the  fact,  if 
really  true,  as  the  forerunner  of  an  almost  immediate  and  in- 
creasing exporting  trade  in  iron,  the  more  thoughtful  have 
taken  a  different  view  of  it.  According  to  the  latter,  the 
iron  business  of  the  country  must  first  provide  for  its  own 
necessities  before  it  can  think  of  exporting  in  any  quantity; 
iiud  to  build  works  enough  to  cover  the  large  margin  between 
the  demand  and  supply  of  iron  in  this  country  will  require 
the  investment  of  an  amount  of  capital  which  will  require 
years  for  its  collection.  These  assertions  are  substantiated 
by  a  reference  to  the  recent  report  of  the  Secretary  of  the 
Iron  and  Steel  Association,  in  which  it  is  shown  that  the  con- 
sumption of  iron,  exclusive  of  American  scrap,  was  3,654,618 
tons,  of  which  no  less  than  1,254,618  were  imported.  He  cal- 
culates, also,  that  the  109  new  furnaces  built  last  year  could 
produce  no  more  than  327,000  tons,  and  the  39  others  already 
decided  upon  for  1873  might  add  117,000  tons  to  the  former 
figures.  Thus,  allowing  an  increase  of  654,000  in  the  domes- 
tic production  for  1872  and  1873,  there  is  still  left  a  margin 
of  600,000  tons,  which  must  be  imported.  Before  thinlcing 
to  supply  foreign  nations,  then,  it  behooves  American  cap- 
italists to  find  the  means  for  erecting  the  200  furnaces  and 
numerous  rolling-mills  needed  to  supply  and  work  up  the 
600,000  tons  which  our  home  production  fails  to  meet. 

PRESERVATION   OF   RAILROAD  TIBS. 

Treutlin,  of  Dresden,  suggests  the  following  plan  for  any 
kind  of  wood  firm  enough  for  ties.  .  They  are  first  to  be  air- 
dried  as  completely  as  possible,  without  consuming  too  much 
time,  and  then  placed  in  a  chamber  gradually  warmed  until 
they  become  hot.     They  are  then,  while  as  hot  as  possible, 
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placed  in  a  suitable  impregnating  vessel,  filled  with  thick, 
heated  coal-tar,  under  pressure,  until  thoroughly  saturated, 
and  are  placed  upon  and  strewed  with  screened  sand,  coal- 
ashes,  or  the  like,  and  dried.  When  perfectly  dry,  they  are 
examined  to  see  whether  they  are  coated  thickly  enough, 
and  every  crack  filled  with  the  tar ;  if  not,  this  is  remedied 
by  brushing  with  hot  tar.  The  impregnating  composition 
should  be  similar  to  that  employed  in  the  manufacture  of 
roofing-paper — namely,  condensed  coal-tar,  with  the  addition 
of  natural  asphaltum  and  some  sulphur,  the  latter  imparting 
a  tendency  to  harden  more  rapidly.  The  spikes,  when  driv- 
en, should  be  dipped  in  hot  coal-tar,  and  any  split  oi^ened 
should  be  well  coated  with  it.— 14  (7,  CCVIT.,514. 

UTILIZATION   OF  FURNACE-SLAG. 

Improvements  continue  to  be  made  in  the  methods  of  util- 
izing furnace-slag,  and  in  converting  what  was  formerly  a 
nuisance  into  a  valuable  article  of  commerce,  and  one  profit- 
able to  its  manufacturer.  At  the  Tees  Iron-works,  in  Great 
Britain,  the  slag,  as  it  leaves  the  furnace,  spreads  itself  over 
a  revolving  table,  iind  water  being  poured  over  it,  it  is  then 
pushed  into  the  wagons  beneath.  When  cold,  it  readily 
breaks  into  pieces,  and  forms  a  useful  material  for  making 
concrete  buildings.  At  the  Tees  Works  some  'TOGO  or  8000 
tons  have  been  made  in  a  few  months  pasty  all  of  which  has 
been  employed  in  building  and  drainage  works,  and  it  has 
also  been  used  as  a  top-dressing  for  roads  over  which  there 
is  a  heavy  traflic.  By  a  special  process  the  slag  is  converted 
into  sand,  from  which  bricks  and  cement  of  an  excellent  qual- 
ity are  made. — 18  A,  May  9, 1873, 191. 

« 

COMPARISON  OF  ANCIENT  MOBTABS. 

Dr.  Wallace,  of  Glasgow,  has  been  paying  some  attention 
to  the  character  of  the  mortars  used  in  ancient  buildings, 
and,  among  others,  refers  to  specimens  from  the  Great  Pyra- 
mid, from  the  Island  of  Cyprus,  from  the  ruins  of  Athens,  and 
also  from  Ancient  ruins  in  Rome,  and  elsewhere  in  Italy.  In 
a  recent  communication  to  the  Philosophical  Society  of  Glas- 
gow, he  mentions  the  remarkable  differences  between  them. 
In  some  edifices,  as  at  Baalbec,  and  some  ruined  cities  in  Tur- 
key, buildings  are  met  with  constructed  of  immense  blocks 
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,of  8^u^^  joibted  with  such  nicety  that  ^even. the  blade  of  a 
penknife  could  hot  be  pushed  between  them,  but  without 
.IU»7«  mortar  whatever.  On  the/other  hand,  the  Egytians  used 
morjbajr  freely,'  as  in  the  Qreo>t  Pyramid.  This,  however,  con- 
sisted almost  wholly  of  gypsum,  or  siulpbate  of  lime.  A  speo- 
irn^Q  of.  mortar  from  an  ancient.  Ph^eician  temple  was  like 
that  found  in  the.  baronial  castles  of  England,  having  been 
made  of  burned  Hme^  fine  saiid  jcoaise  saod,  and  gravel.  The 
•lime  in  it  had  become  completely  carbonated,  converting 
the:  mass  into  doM  rook.  The  ancient.  Gi-eek  mortars,  from 
ruins  in  the  vicinity  of  Athens,  contained  Xnore  lime  than  that 
from  Cyprus,-and  no  gmyel.  That  from  Herculaneura,  Ropie, 
and  its  neighborhood,  appeared  .to  have  been  made  frotn 
burned  lime  and  volcanic  ash,  oi*  puzznolana.  The  mortar 
of  the  Great  Pyramid  consisted  principally  of  hydrated  sul- 
phate of  lime,  to  which  w^re  added  ti^o^  of  carbonate  of 
lime,  carbonate  of  loagnesia,  alumina,  silica,  and  a  vei7  small 
per  cent,  of  water.— 3  Ay,  April  26, 1878>  6S. 


11.  ti 


ACOUSTICS  OP  UkBGE   BOOMS. 

A  recent  study  of  this  subject  has  been  made  by  Orth, 
according  to  the  method  pf  gi-aphic.  construction  as  detailed 
in  the  trpatise  of  Ladghaus,:  the  law  of  reflection  of  «oand, 
and  that  of  intensity,  as  afSected  by  varying  distanee,  being 
mainly  involved. .  The  former  consideration  is  easily  intro- 
duced in  gi*aphic  constructions ;. the  latter  necessitates  calcu- 
lations based  upon  the  length  of  the  path  of  the  sound  waves. 
By  the  employment  of  0.01  of  a  square  meter,  at  a  distance 
often  meters  from  the  origin  of  sound,  as  a  unit  of  intensity, 
Orth  was  also  able  to  accomplish  a  graphic  representation 
of  intensity.  The  effect  of  intersecting  waves  upon  each  oth- 
er he  did  not  regard  as  demanding  practical  consideration; 
but,  on  the  other  hand,  the  diffusion  of  sound  by  reflection 
from  rough  sui*faces  proved  to  be  of  great  importance,  as 
furnishing,  in  some  c^ses,  the  readi^est  I'emedy  for  acoustic  an- 
noyances. '  The  only  source  of  acoiistical  defects  in  a  hall  to 
be  consid<evcdy  acconiing  to  these  inVestigations,i$ithe  ^efleo- 
tion  of  sound  w£(ves  in  such  a  way  that  they  strike  upon  the 
ear  of  the  hearer  within  a  certain  interval  after  the  dii-ect 
waves,  and  are  I'eeognized  as  an  echo  or  resonance.  For 
graphic  determinations  this  iotcvval  of  time  is  converted  into 
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difference  between  the  lengths  of  the  paths  of  the  direct  and 
reflected  rays  from  the  origin  of  sound,  and  the  question  of 
practical  acoustics  rests  essentially  on  a  knowledge  of  the 
limits  within  which  this  difference  exerts  a  disturbing  influ- 
ence. The  observations  of  Orth,  which  differ  from  those  of 
Langhaus,  show. that  a  difference  of  from  sixteen  and  a  half 
%o  twentyrthree  feet  not  only  causes  no  disturbance,  but  un- 
der som^  circumstances  may  produce  favorable  re-enforcement 
of  the  direct  by  the  reflected  sound,  and  that,  with  dimin- 
ished intensity,  the  difference  may  be  somewhat  greater,  but 
under  no  circumstances  should  it  exceed  thirty- three  feet. 
On  the  other  hand,  the  intensity  at  a  difference  of  196  to  230 
feet  may  be  regarded  as  too  email  to  be  noticed.  From  a 
discussion  of  the  acoustic  conditions  of  churches,  in  this  way, 
he  concludes,  first,  that  the  ceilings  which,  in  theatres,  help 
the  effect  in  the  upper  tiers,  in  churches  are  too  high  for  this, 
and  may  produce  resonance  or  echo,  and  that  it  is  therefore 
necessary  to  diffuse  the  sound  reflected  from  them;  and  he 
gives  the  results  of  a  comparison  of  different  forms  of  ceil- 
ings obtained  by  graphic  construction ;  second,  that  the  walls 
require  to' be  not  less  carefully  investigated,  since  defects  are 
often  attributable  to  walls  rather  than  ceilings;  and,  since 
they  can  not  always  be  conformed  to  acoustical  demands,  the 
most  practical  question  is  frequently  how  to  render  the  rer 
fleeted  rays  without  effect  by  suitable  management  of"  the 
surface ;  third,  that  surface  and  material,  partially  touched 
upon  before,  need  scientific  investigation  to  complete  our 
knowledge  in  regard  to  the  part  they  play;  fourth,that  sound- 
ing-boards, generally  constructed  empirically,  ought  to  be 
regulated  in  size  and  form^  by. suitable  construction  in  each 
case,  and -that  the  material  should  be  carefully  selected. — 
Technijscke  Blatter^  1872,  m.,  187. 

INJURY  TO   ATLANTIC    CABLES   BY   ANIMALS. 

When  submarine  cables  were  first  proposed,  much  trouble 
was  anticipated  from  the  boring  of  marine  animals  through 
their  external  epvelopes,  aqd  thus  allowing  the  salt-water  to 
penetrate  to  the  wires.  A  cable  would  also  .in  time  become 
covered  with  adherent  mollusks  and  similar  objects,  which 
would  be  likely  to  attract  fishes  and  other  animals,  the  teeth 
of  which  might  produce  serious  mechanical  injuries.     Al- 
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though  such  results  have  not  followed  to  so  great  an  extent 
as  was  feared,  experience  has  shown  that  these  apprehensions 
were  well  founded.  The  Florida  cable,  for  instance,  is  thought 
to  have  received  serious  injury  from  turtles  nibbling  at  the 
sea-weeds,  etc.,  incrusting  it ;  and  we  now  learn  from  Land 
and  Water  that  on  one  occasion  the  cable  between  Penang 
and  Singapore  became  defective,  and,  when  taken  np,  was 
found  to  have  been  perforated  by  the  teeth  of  a  saw-lish, 
which  tore  away  the  coverings,  and  laid  bare  the  conducting 
wire. — 2  A^  June  14, 1873,  430. 

CASING  FOB   STEAM-BOILERS,  PIPES,  ETC. 

The  following  composition  has  been  patented  in  England 
for  casing  steam-pipes,  etc. :  Potter's  clay,  1^  cwt. ;  sawdust, 
24 pounds;  fine  shavings,  12  pounds;  cow's  hair,  2^  pounds; 
tar,  18  pounds;  water-glass  (specific  gravity  1.7),  18  pounds; 
creosote,  5  pints.  Another  formula  consists  of  clay,  1^  cwt. ; 
cork  dust,  24  pounds ;  cow's  hair,  4  pounds ;  tar,  1 8  pounds ; 
water-glass,  25  pounds;  chalk,  10  pounds;  coarse  soap, 
5  pounds ;  creosote,  7  pints. — 5  C,  159. 

CASING  FOR   STEAM-PIPES,  ETC. 

According  to  R  Weinlig,  the  following  is  a  serviceable,  ex- 
traordinarily cheap,  and  easily  prepared  substitute  for  the 
justly  popular  Leroy's  composition.  Very  porous,  thick  pa- 
per is  first  wrapped  around  the  pipes  and  fastened  with  wire, 
and  then  coated  with  dilute  sugar  sirup.  A  mixture  of  six 
bushels  of  clay,  nine  bushels  of  sand,  or,  better  still,  of  very 
fine  coke,  is  made,  with  as  little  water  as  possible,  and  three 
buckets  of  sirup  and  30  pounds  of  fine  graphite  are  added. 
This  is  laid  on  about  three  quarters  of  an  inch  thick,  and  cov- 
ered once  or  twice  with  tar  or  linseed-oil  varnish.  For  larger 
vessels,  the  composition  should  be  mixed  with  hair  enough 
to  retain  its  plasticity,  and  be  laid  on  from  about  one  to  one 
and  a  quarter  inches. — 14  (7, 1873,  CCVIL,  608. 

MOTOR  FOB  SMALL  MACHIKES. 

Les  Mbndes  asks  its  readers  to  examine  a  new  motor  con- 
structed by  Lambrigot,  of  Paris,  which  seems  well  adapted  to 
small  machinery  (such  as  pumps,  sewing-machines,  organs, 
small  screw  vessels,  etc.)  by  reason  of  its  small  size,  peculiar- 
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ity  and  ease  of  movement,  with  a  small  consumption  of  ether 
or  alcohol — 9  (7,  March^  1873, 43. 

THE   GRAMME   MA6KETO-ELEGTBIC   MACHINE. 

The  prize  of  3000  francs  offered  by  the  Soci6t6  d'Encour- 
agement  of  Paris  for  an  apparatus  giving  an  electric  current 
constant  in  direction  and  intensity,  the  electromotive  force 
and  the  resistance  of  which  should  be  comparable  to  that  of 
a  nitric-acid  battery  of  sixty  to  eighty  cells  of  the  ordinary 
size,  and  which  should  be  superior,  both  in  economy  and 
healthfulness,  to  any  thus  far  produced,  has  just  been  award- 
ed to  the  magneto-electric  machine  invented  by  M.  Gramme. 
This  apparatus,  therefore,  merits  a  brief  description.  It  con- 
sists of  a  horseshoe  magnet,  between  the  poles  of  which  re- 
volves a  ring  of  iron,  lying  in  the  same  vertical  plane  with 
the  magnet  itself  This  ring  is  entire,  and  is  wound  with 
covered  wire  in  sections,  the  ends  of  which  terminate  in  rods 
arranged  about  the  transverse  axis  on  which  the  ring  turns. 
Upon  the  ends  of  these  rods,  as  the  ring  rotates,  press  suc- 
cessively two  copper  disks,  one  on  each  side  of  the  axle,  which 
serve  as  the  electrodes.  The  current  developed  by  the  rota- 
tion, due  entirely,  as  Gangain  has  proved,  to  the  motion  of 
the  helices,  is  continuous  and  uniform  in  direction.  By  using 
electro-magnets  instead  of  permanent  ones,  and  by  adopting 
Ladd's  prinqiple  of  re-enforcement,  the  power  of  the  machine 
has  been  vastly  increased.  A  machine  of  this  sort,  in  daily 
use  for  electro-plating  in  the  establishment  of  M.Christolfe,in 
Paris,  weighs  460  kilogrammes,  of  which  135  kilogrammes 
are  the  weight  of  wire  on  the  permanent  magnets,  and  40 
kilogrammes  that  on  the  movable  ones.  About  one-horse 
power  is  required  to  give  it  its  normal  velocity  of  300  turns 
a  minute.  With  this  velocity,  the  cun*ent  is  equal  in  inten- 
sity to  that  of  two  Bunsen  cells  of  the  ordinary  size,  and  in 
quantity  to  32  such  cells.  It  will  deposit  600  grammes  of 
silver  per  hour.  With  this  velocity,  the  temperature  of  the 
armature  never  exceeds  112°  Fahr.,  and  with  275  turas  a 
minute,  no  heating  takes  place.  A  Wilde  machine,  much 
larger  in  size,  and  making  2400  revolutions  per  minute,  de- 
posited only  610  grammes  of  silver  per  hour.  For  the  elec- 
tric light,  the  Gramme  machine  is  somewhat  varied,  so  as  to 
increase  proportionately  its  intensity.    The  one  tested  by  the 
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committee  was  1.25  metera  ia  height,  by  0.8  meters  sqaare, 
and  weighed  about  a  ton.  In  it  three  movable  electro-mag- 
nets revolved  between  the  poles  of  three  fixed  electro-mag- 
nets ;  one  of  these  developed  the  magnetism  of  the  fixed 
magnets,  the  other  two  furnished  the  light.  The  fixed  mag- 
nets were  wound  with  250  kilogrammes  of  wire,  the  movable 
ones  with  75  kilogrammes.  With  a  velocity  of  300  rotations 
per  minute,  requiring  four-horse  powers  of  force,  this  ma- 
chine gave  a  tension  equal  to  that  of  105  ordinary  Bunsen 
cells,  and  a  quantity  of  five  such  cells ;  it  gave  a  light  equal 
to  that  of  900  Carcel  gas-jets ;  and  it  ignit^  12  meters  of 
copper  wire  0.7  of  a  millimeter  in  diameter,  and  five  meters 
of  iron  wire  1.3  millimeters  thick.  It  fused  2^  meters  of  this 
latter  wire. — Annaks  de  Chim.  et  de  Phya,^  IV.,  324. 

BECENT  EXPERIMENTS  WITH  THE  WESTINGHOUSE   AIR   BRAKE. 

A  very  thorough  experimental  trial  of  the  Westinghouse 
Air  Bmke,  as  recently  modified  and  improved,  h$s  lately 
been  made  by  a  scientific  committee  of  the,  Franklin  In- 
stitute, the  record  of  which  is  woithy  of  being  at  least 
briefly  alluded  to.  The  experiments  .in  qjuestion  were  made 
with  a  special  train  of  seven  cars  upon  that  portion  of  the 
Pennsylvania  Railroad  which  lies  between  Philadelphia  and 
Paoli.  The  first  signal  to  stop  was  given  by  the  conductor 
by  means  of  the  bell-rope,  while  the  train  was  going  at  the 
rate  of  thirty  miles  pejr  hour,  and.  the  train  was  brought  to 
a  full  stop  in  sixteen  .seconds,  passipg  over  503ifeet  of  rail. 

Another  stop  was  made  by  applying  the  brake  from  the 
interior  of  one  of  the  cara  by  a  cord  passing  over  the  win- 
dows and  attached  to  valves  of  the  apparatus.  The  train, 
making  thirty-five  miles  per  hour,  waft  stopped  in  fifteen  sec- 
onds, and  passed  over  514  feet  of  rail  from  the  time  of  the 
signal  to  stop.  In  all  cas^  the  distance  was  determined 
from  a  flag  thrown  out  when  the  brake  was  applied.  Several 
interesting  experiments  were  then  made  by  severing  the 
train,  the  act  of  uncoupling  causing  the  brake  to  be  applied. 
The  five  rear  cai*s  were  separated  while  running  at  the  rate 
of  thirty -two  miles  per  hour,  and  in  fifteen  seconds,  were 
brought  to  a  full  stop  by.  the  automatic  action  of  the  brake, 
passing  over  367  feet  of  rail.  Again,  the  engine  was  si^pa- 
rated  while  the  train  was  making  forty-five  miles  per.bpur. 
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jind  the  train  was  stopped  in  ten  seconds,  passing  over  318 
leet  of  track. 

Other  equally  satisfactory  trials  were  made  by  applying 
the  brake  and  stopping  the  train  while  the  engine  was  still 
working,  and  by  testing  its  antomatic  action  by  stopping 
the  train  whenever  this  meets  with  an  obstruction  of  the 
track. 

An  iron  rod  connects  with  each  brake,  extending  down  to 
within  four  inches  of  the  rail,  and  to  this  is  attached  a  cross- 
bar. This  device  will  apply  the  brake,  whenever  it  comes  in 
contact  with  an  obstruction  on  the  rail,  or  in  case  of  the 
breaking  of  the  wheels. 

In  the  experimental  trial  referred  to,  the  efficiency  of  this 
attachment  was  tried  by  means  of  a  shovel  while  the  train 
was  traveling  at  moderate  speed,  and  the  train  was  speedily 
brought  to  rest. 

The  experimental  tests  were  uniformly  successful,  and 
demonstrated  most  clearly  the  immense  superiority  of  the 
automatic  system  over  the  old.  plan  of  braking  by  hand. 

T^e  official  report  of  the  Committee,  which  is  at  present  in 
course  of  preparation,  will  doubtless  do  much  toward  draw- 
ing increased  attention  to  the  automatic  system. 

THE  HEGHANICAL  PRINCIPLES   OF  FLYING. 

Zi'^ASronaute,  a  journal  devoted  to  the  interests  of  aerial 
navigation,  oontaitis  a  valuable  contribution  to  our  knowl- 
edge of  the  mechanical  principles  of  the  flight  of  birds,  in  an 
article  by  M.  A.  Penaud.  The  elaborate  experiments  of  Thi- 
bault  on  the  resistances  opposed  by  the  air  to  motions  of 
thin  plates  of  metal  form  the  basis  of  the  mathematical  stud- 
ies of  Penaud,  as  well  as  of  those  by  Louvri6,  published  in 
1868.  Thibault's  experiments  showed  that  in  moving  a 
plane  square  surface  the  resistance  normal  to  the  surface  re- 
mains very  nearly  constant  so  long  as  the  angle  between  the 
normal  and  the  direction  of  motion  (the  angle  of  incidence) 
is  included  between  90°  and  46°;  it  then  diminishes  pro- 
gressively to  20°,  from  which  point  up  to*0°  of  incidence  it 
is  sensibly  proportional  to  the  sine  of  the  angle.  M.  Penaud 
now  demonstrates,  first,  that  a  bird  sailing  in  the  air  falls  as 
slowly  as  possible  when  he  employs  for  his  horizontal  move- 
ment one  fourth  of  the  work  of  the  fall ;  second,  a  bird  in 
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sailing  with  a  uniform  movement  clears  a  given  space  with 
the  least  possihle  fall  when  the  work  of  suspension  is  sensibly 
equal-to  the  work  of  translation :  the  plane  of  the  wings  then 
bisects  the  angle  formed  by  the  horizon  and  the  direction 
of  movement,  and  the  latter  angle  is  itself  a  minimum. 

From  these  principles  (which  apply  to  birds,  and  not  nec- 
essarily to  insects),  Penaud  deduces  most  of  the  known  char- 
acteristics of  the  flight  of  birds.  For  insects,  as  well  as  for 
fishes,  the  modes  of  propulsion  involve  quite  different  princi- 
ples of  mechanics. — 12 Abronaute^  January^  IS^S. 

LONG   BALLOOX  VOYAGES. 

The  proposal  to  build  a  large  balloon,  and  start  on  a  voy- 
age from  America  to  England,  has  called  forth  an  excellent 
letter  from  the  veteran  balloonist,  Samuel  A.  King,  whose 
strenuous  efforts  and  great  personal  sacrifice  in  the  attempt 
to  make  the  balloon  the  means  of  yielding  reliable  scientific 
results  have  placed  him  among  the  foremost  of  those  who 
have  devoted  themselves  to  such  work  in  this  country. 

In  reference  to  crossing  the  Atlantic,  Mr.  King  writes :  *'  I 
do  not  know  of  a  single  scientific  authority  who  indorses  any 
theory  of  a  direct  current  moving  continually  from  west  to 
east  at  any  height.  The  probable  direction  of  the  upper  cur- 
rent would  be  from  Boston  over  New  Brunswick  and  the 
southern  coast  of  Greenland  into  the  Ai'ctic.  Ocean." 

The  longest  voyages  with  the  greatest  balloons  ever  made 
have  never  been  equal  to  one  entire  day.  The  balloon  can 
not  retain  its  gas  a  longer  time  because  of  the  overflow  at 
the  neck.  Even  if  it  could  be  maintained  in  the  high  west- 
ern current,  the  time  required  to  reach  Europe  must  far  ex- 
ceed the  two  or  three  days  promised  by  the  projectors  of  the 
enterprise,  since  the  average  velocity  of  all  the  very  high  as- 
cents is  not  greater  than  twenty  miles  an  hour,  to  say  nothing 
of  the  fact  that  they  move  in  every  other  direction  than  the 
one  needed  for  a  trip  across  the  Atlantic.  In  reference  to 
the  uses  of  the  balloon  for  meteorological  and  physical  obser- 
vations, it  may  bb  stated  that  Mr.  King  has  made  over  one 
hundred  and  eighty  balloon  voyages,  in  several  of  which  he 
has  traveled  remarkable  distances.  A  brief  synopsis  of  these, 
giving  the  direction  of  the  upper  and  lower  currents,  with 
other  data,  was  read  by  him  before  the  Washington  Philo- 
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Bophical  Society  in  1871.  On  all  his  ascensions  in  1871  and 
subsequently  he  has  freely  invited  competent  meteorological 
observers  to  accompany  him,  his  own  time  being  required  for 
the  management  of  the  aerial  ship.  Notwithstanding  the 
losses  during  the  great  fire  in  Boston,  Professor  King  has  built, 
and  very  successfully  used,  a  large  balloon,  designed  specially 
for  carrying  delicate  meteorological  instruments.  It  would 
redound  greatly  to  the  credit. of  New  York  City  could  there 
be  established  a  stationary  balloon  in  the  Central  Park,  as  is 
desciibed  in  Glaisher's  Travels  in  the  Air^  that  could  be  used 
not  only  for  popular  amusement,  but  for  meteorological  ob- 
servations, in  charge  of  the  director  of  the  Meteorological 
Observatory.     .  

EXPLOSIVE    PAPER   CARTRIDGES. 

Paper  prepared  in  the  following  way  explodes  without 
foulness  and  only  on  contact  with  fire,  and  is  said  to  be  30 
per  cent,  cheaper  than  gunpowder :  Add  together  79  parts  of 
water,  9  of  chlorate  of  potash,  4^  of  nitrate  of  potash,  3i  of 
yellow  prussiate  of  potash,  3i  of  finely  pulverized  charcoal, 
^V  of  a  part  of  starch,  and  -j^  of  a  part  of  chromate  of 
potash  ;  stir  well,  and  boil  for  an  hour.  Soak  paper  cuttings 
in  this  liquid,  and  dry  them  and  make  into  cartridges,  in  tubes 
of  proper  size,  foi*med  from  sheets  of  paper  saturated  with 
the  liquid,  and  dried  at  167°.  Protect  the  cartridges  from 
moisture  by  a  solution  of  xyloidin  in  acetic  acid. — 34  (7, 1873, 
IX.,  92.  .    

ACTION   OP   DYN^UkllTE.  • 

A  series  of  experiments,  by  MM.  Roux  and  Serrin,  recently 
conducted  for  the  French  government,  upon  the  effects  of  dy- 
namite, have  led  them  to  conclude  that  this  substance,  acci- 
dentally inflamed  (as  when  in  the  midst  of  a  fire)  will  not  det- 
onate, but  that  it  may  produce  an  explosion  of  the  second 
order,  similiar  to  that  of  gunpowder.  The  maximum  intensity 
of  the  explosion,  obtained  when  the  sides  of  the  case  present 
great  resistance,  would  be  such  that  one  of  nitro-glycerine 
represents  two  of  powder.  They  state,  also,  that  it  is  only 
by  a  percussion  of  suflScient  intensity  that  detonation  or  ex- 
plosion of  the  first  order  can  be  produced.  Dynamite  is  more 
powerful,  in  proportion,  than  nitro-glycerine,  as  it  is  more 
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easily  inflamed  by  a  shock.  Where  this  takes  place  readily, 
the  effect  of  the  percussion  is  transmitted  immediately  through 
the  whole  mass.  This  is  the  case  with  quartzy  sands.  When- 
ever the  dynamite  is  prepared  with  plastic  matter,  ochre,  etc., 
only  part  of  the  mass  detonates,  the  rest  acting  by  simple  ex- 
plosion.—18  A,  May  9, 1873, 192. 

NEW  FORM  OF  EXPLOSIVES. 

Sir  Charles  W.Vincent  makes  a  communication  to  Iron  in 
reference  to  new  explosives,  the  object  being  especially  to  call 
attention  to  a  recent  patent  by  Dr.  Sprengel.  The  theory 
of  explosions  is  based  upon  the  rapid  disengagement  of  an 
enormous  volume  of  gas  in  a  confined  space ;  this  being  pro- 
duced in  such  quantity  as  by  its  expansive  pressure  to  ac- 
complish the  object  of  riving  and  bursting  asunder  the  in- 
closure.  As  a  general  rule,  these  explosives,  like  fire  and 
water,  are  very  good  servants,  but  very  bad  masters,  and  their 
tendency  to  go  off  when  their  sei-vices  in  this  direction  are 
not  needed  is  the  frequent  cause  of  a  great  amount  of  mis- 
el  lief  both  to  life  and  property.  The  object  of  Dr.  Sprengel 
has  been  to  devise  some  method  by  which  the  components 
of  the  explosive  may  be  kept  apart  until  the  moment  when 
needed  for  use,  so  that  if  either  be  subjected  to  the  action  of 
heat  or  percussion,  no  damage  will  be  the  result.  The  one 
being  a  combustible  and  the  other  an  oxidizing  agent,  nei- 
ther will  act  injuriously  unless  in  combination  with  the  other. 
These  combustible  and  oxidizing  agents,  according  to  Dr. 
Sprengel,  should  be  from  different  states  of  matter :  thus,  if 
the* one  be  a  solid,  the  other  must  be  a  liquid,  and  he  proposes 
to  place  the  solid  but  finely  divided  oxidizing  substance  in  a 
vessel  or  chamber,  and  to  add  to  it  when  needed  for  use  the 
liquid  combustible,  and  explode  the  two  by  means  of  a  det- 
onating fuse  or  percussion  cap.  The  fluid  oxidizing  agent 
preferred  by  him  is  nitric  acid,  while  the  solid  combustible  will 
consist  of  such  nitro-compounds  as  are  not  explosive,  such  as 
nitro-naphthaline  and  the  nitrate  of  aniline.  And  again,  the 
solid  chlorates,  perchlorates,  or  nitrates  of  potassium  may  be 
used  to  oxidize  bisulphide  of  carbon,  benzole,  nitro-benzole, 
alcohol,  ether,  oils,  etc.  The  best  results  were  found  from  the 
oxidation  of  the  hydrocarbons  by  nitric  acid.  A  mixture  of 
nitro-benzole  with  nitric  acid  (specific  gravity,  1.6),  when 
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saturated,  explodes  with  the  violence  of  nitro  -  glycerine. 
Apart,  the  elements  are  harmless,  and  the  miner  may  pour  the 
proper  proportion  of  each  into  a  tube  and  place  in  position, 
adding  the  fuse  when  it  is  prepared.  Up  to  the  time  of  mix- 
ing he  would  be  in'  no  danger,  and  after  that  no  more  than 
he  is  liable  to  in  treating  nitro-glycerine,  gun-cotton,  or  gun- 
powder. Sir  Charles  thinks  Dr.  Sprengel's  methods  are  not 
entirely  practical  at  present,  but  that  there  is  in  them  the 
germ  of  an  invention  of  very  great  value.  —  3  A^May  31, 
1873,612.  

NEW  METHOD  OP  IBON-MAKING. 

According  to  The  English  Mechanic^  a  new  process  of  iron- 
making,  which  dispenses  with  the  blast  furnace,  has  been 
practically  tested,  and  specimens  of  its  produce  shown  at 
Wolverhampton.  The  bloom  is  made  direct  from  the  ore, 
which  is  ground,  mixed  with  lime  and  pitch,  and  baked  in  a 
coke  oven.  This  is  treated  as  pig-iron,  and  a  furnace  being 
charged  with  it,  it  is  ready  for  the  helve  or  the  squeezers  in 
half  an  hour.  The  inventors  claim  that  by  their  process  they 
can  make  a  ton  of  finished  iron  from  the  ore  at  an  expenditure 
of  only  two  tons  of  coal ;  that  they  can  make  German  steel 
as  cheaply  as  cast  iron,  and  that  they  can,  furthermore,  make 
the  latter  equal  in  purity  to  charcoal  iron. — 18  A  July  18, 
1875,452,  

ELECTEIC  APPABATTJS  FOB  INDICATING  LEAKAGE   IN  SHIPS. 

Sortais  has  devised  an  electrical  apparatus  to  be  placed  in 
the  hold  of  ships  for  the  purpose  of  giving  warning  in  case 
of  a  leakaga  On  the  entrance  of  the  water  a  current  is  es- 
tablished, and  notice  thus  given  to  the  officers. — 16  A^May 
31,1873,699.  " 

IjEW  MOTOE  FOB  SEWING-MACHINES,  ETC. 

A  decidedly  novel  steam-engine  is  said  to  have  been  in- 
vented by  F.  Siemens,  of  Dresden,  which  has  neither  cylinder, 
piston,  guide-rods,  cranks,  nor  valves,  but  apparently  only  a 
boiler,  the  interior  arrangement  of  which  for  the  present  con- 
stitutes the  secret  of  the  patentee.  The  steam  remains,  as  well 
as  works,  within  it,  not  a  drop  of  water  being  lost.  It  is  only 
adapted  to  produce  one-tenth  horse-power;  but  it  is  always 
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ready,  and  is  perfectly  safe,  and  when  gas  is  employed  for 
heating,  requires  only  two  feet  per  hour.  Externally,  it  is 
cylindrical  in  foim,  widening  at  one  end  conically,  and  placed 
at  an  angle  of  forty-five  degrees,  and  turns  on  supports,  a  con- 
ical toothed  wheel  on  the  top  converting  the  motion  into 
horizontal  or  vertical. — 8  CyMay  29, 1873, 173. 

THE   GUNPOWDEE  PILE-DBIVBB. 

The  gunpowder  pile-driver,  with  regard  to  its  efficiency 
and  economy  as  compared  with  the  ordinary  pile-driver,  was 
recently  the  subject  of  a  paper  before  the  American  Society 
of  Civil  Engineers.  The  apparatus  had  been  employed  on  a 
line  of  sheet  piles  for  a  reservoir  dam  in  the  valley  of  Parson- 
age Creek,  Long  Island.  The  character  of  the  work  was, 
from  the  nature  of  the  soil  to  be  penetrated,  very  difficult. 
The  opinion  expressed  by  the  engineer  having  the  work  in 
charge  was  to  the  effect  that  when  the  resistance  is  slight  the 
machine  may  be  economical,  but  when,  as  in  this. case,  it  re- 
quired three  hundred  blows  from  cartridges  costing  two  and 
a  half  cents  each  to  force  a  pile  down  fifteen  or  sixteen  feet, 
it  can  not  be  so  considered.  The  gas  from  the .  explosions 
cuts  passages  in  the  ring  at  the  end  of  the  piston,  thereby 
greatly  lessening  the  power  of  the  machine.  Other  difficul- 
ties exist,  such  as  the  heating  of  the  gun  and  the  enlargement 
of  the  bore ;  and  finally,  from  the  bending  of  the  piston,  the 
machine  ceases  to  work. 

There  is  great  diversity  of  opinion  among  engineers  con- 
cerning  the  economy  of  this  highly  ingenious  apparatus,  and 
reliable  statistics,  based  upon  the  results  of  actual  practice, 
such  as  those  presented  in  the  special  case  above  named,  will 
be  very  useful.  ^ 

TUEBINE  WIND  MOTOE. 

Attention'  is  called,  in  the  German  Architectural  Magazine^ 
to  a  so-called  windrturbine,  or  hoiizohtal  wind- wheel,  near 
Biesa,  moving  about  a  vertical  axis.  It  has  a.  diameter  of 
about  17  feet,  height  of  10.2  feet,  six  curved  paddles,  and 
eight  movable  guide  curves,  and  makes  ten  revolutions  per 
minute,  even  while  running  a  saw,  cutting  a  plank  over  three 
inches  thick.  It  would  probably  make  twenty  revolutions 
without  work,  and  with  a  good  wind  would  furnish  about  six 
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horse-power.  Similar  attempts,  it  seems,  have  previously 
been  made,  and  careful  experiments  are  needed  to  show 
whether  they  possess  any  advantage  over  the  best  construct- 
ed vertical  wheels ;  especially  as  the  comparative  difficulty 
is  the  escape  of  the  air  that  has  operated  on  the  paddles,  and 
its  reflex,  by  reason  of  elasticity  in  the  wheel,  may  produce 
a  sort  of  gyratory  motion  ov  current,  sufficient  to  occasion  a 
loss  of  power. — 8  (7, 1873,  ix.,  141. 

DESULPHITBIZING   COKE. 

Dr.  Hoffmann  communicates  the  fact  that  the  sulphur  may 
be  completely  removed  from  coke  by  addition,  in  quenching 
it,  of  acid  chloride  of  manganese,  sulphureted  hydrogen  be- 
ing formed;  manganese  with. some  chloride  remaining  as 
a  desirable  addition  to  the  coke.  The  solution  of  the  acid 
chloride  may  be  made  in  small  leaden  reservoirs,  and  allow- 
ed to  flow  into  the  wateivtanks  as  needed. — 6  C^May  22, 1873, 
208.  .  

CONVENTION    OP    BAILWAY  MASTEB   MECHANICS'  ASSOCIATION. 

The  American  Railway  Master  Mechanics'  Association  re- 
cently held  its  sixth  annual  convention  in  the  city  of  Balti- 
more. The  attendance  was  somewhat  larger  than  at  the 
Boston  meeting  of  last  year,  though  it  has  been  pronounced 
to  have  been  less  interesting.  Many  subjects  of  importance 
to  the  railroad  engineer  and  to  the  public  were  discussed, 
among  which  may  be  named  the  investigation  of  boilers,  the 
comparative  value  of  fuels,  the  action  of  the  sand-blast  on  cop- 
per, steel,  and  iron;  the  economy  and  efficiency  of  power- 
brakes,  narrow-gauge  railroads,  the  resistance  of  trains,  etc. 

With  regard  to  the  question  of  the  merits  of  power-brakes, 
the  opinion  of  the  members  was  uniformly  favorable.  The 
Westinghouse,  as  the  best-known  apparatus  of  this  class,  came 
in  for  a  good  share  of  attention — the  committee  having  the 
matter  in  charge  expressing  the  opinion  that  the  saving  in 
expense  with  the  air-brake,  with  regard  to  the  wear  and  tear 
of  the  wheels  and  other  machinery,  is  very  great,  and  justifies 
its  nse  from  an  economical  stand-point.  The  safety  of  pas- 
sengers also  demands  its  use,  in  addition  to  which  the  com- 
mittee deemed  that  much  of  the  complaint  against  the  com- 
plicated nature  of  the  apparatus  arises  from  the  f^ct  th^t  it 
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is  yet  a  new  thing.    The  air-brake  was,  on  the  whole,  recom- 
mended as  beinc^r  the  best  brake  in  use. 


ENTANGLEMENT  OF  A  WHALE   IN  A   SUBMABINB   CABLE. 

The  instances  of  damage  to  submarine  cables,  resulting 
from  intentional  or  accidental  agencies  of  marine  animals,  are 
becoming  by  no  means  rare.  We  have  lately  mentioned  the 
fact  of  the  perforation  of  a  cable  and  the  laying  bare  of  its 
conducting  wire  by  the  tooth  of  a  saw-fish ;  but  a  still  more 
remarkable  instance  is  presented  in  connection  with  the  cable 
at  Kurrachee.  This  cable  failed  suddenly  on  the  4th  of  July, 
and  the  interruption  was  found  to  be  about  160  miles  off, 
where  the  cable  rose  over  a  very  uneven  and  rocky  bottom. 
A  repairing  steamer  was  sent  out  to  that  point,  and  on  wind- 
ing in  the  cable  an  unusual  resistance  was  experienced.  Aft- 
er some  time  the  body  of  an  immense  whale  was  brought  to 
the  surface,  two  turns  of  the  cable  having  passed  around  it 
immediately  above  the  tail.  It  is  thought  that  the  whale 
had  been  endeavoring  to  rub  its  barnacles  off  against  the 
cable,  and  in  turning  quickly  had  made  a  kink  in  the  line, 
which  held  it  fast,  and  was  sufficiently  strong  to  resist  its  ef- 
forts at  release.  The  strain  on  the  cable  in  hauling  up  the 
whale  had  caused  it  to  cut  through  the  body,  and  the  carcass 
sank  to  the  bottom,  the  tail  being  brought  up. 

COMPOSITION  FOB  SIGNAL  LIGHTS. 

The  following  mixtures,  affording  pure  colored  lights  for  sig- 
nals, have  been  patented  in  England:  —  White:  100  parts  of 
chlorate  of  potash,  10  of  sulphide  of  antimony,  16  of  boiled  lin- 
seed-oil. Med ;  50  parts  of  chlorate  of  potash,  50  of  nitrate  of 
strontia,  5  of  charcoal,  and  enough  linseed-oil  to  give  a  doughy 
consistency.  Green:  50  parts  of  chlorate  of  potash,  60  of  ni- 
trate of  baryta,  5  of  charcoal,  and  linseed-oil,  as  in  red.  The 
peculiarity  claimed  is  in  the  use  of  linseed-oil,  which  may  be 
replaced  by  turpentine  or  a  resin. — 13  (7,  Jiine  1, 1873,  727. 

RECENT   EXPERIMENTS   ON  THE   STRENGTH   OF  STEEL. 

It  is  now  seventeen  years  since  Mr.  Bessemer  introduced 
his  methods  of  the  manufacture  of  iron  and  steel  to  public 
attention,  through  the  paper  read  before  the  British  Associa- 
tion for  the  Advancement  of  Scienceu    The  present  perfected 
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methods  af  manufactunng  iron  and  steel  are  due  to  the  suc- 
cessive improvements  of  Dr.  Siemens,  Martin,  and  others. 
The  total  annual  produce  of  steel  in  Great  Britain,  in  1852, 
was  50,000  tons ;  at  present  it  is  over  700,000,  and,  possibly, 
nearer  1,000,000  tons.  In  order  to  improve  the  quality  of 
the  steel  manufactured  in  Great  Britain,  Mr.  Barlow,  presi- 
dent of  the  Mechanical  section  of  the  British  Association,  has, 
with  others,  made  a  series  of  experiments  for  the  Institute 
of  Civil  Engineers,  hoping  by  these  to  arrive  at  some  stand- 
ard of  excellence,  and  some  knowledge  of  the  relative  merits 
of  different  manu^turers,  in  order  eventually  to  establish 
rules  for  the  use  of  steel  manufacturers,  such  as  are  now  en- 
forced by  the  Board  of  Trade  government  inspecting  officers 
in  regard  to  the  manufacture  of  iron.  The  experiments  made 
by  the  committee  in  question  consisted  of  several  series.  In 
the  first,  twenty-nine  bare  fifteen  feet  long  were  subjected  to 
tension,  cotnpression,  and  torsion,  and  the  principle  was  es- 
tablished : 

1.  That  in  steel,  as  in  iron,  a  bar  whose  tensile  strength 
is  fifty  per  cent,  above  that  of  iron  will  also  exhibit  about 
the  same  relative  increase  of  strength  under  the  other  tests. 

2.  That  the  limit  of  elasticity  in  steel  is,  like  that  of 
wrought  iron,  rather  more  than  half  its  ultimate  resistance. 

3.  In  reference  to  toughness  and  malleability  of  eighteen 
samples,  each  fifty  feet  long,  it  was  found  that  when  they 
were  subjected  to  a  breaking  tension,  the  elongation  at  the 
moment  of  ft*acture  was,  in  the  most  brittle  example,  2f  inch- 
es, but  generally  varied  from  4^  to  9^  inches.  In  the  ex- 
periments on  transverse  strain,  bars  two  inches  square  were 
bent  into  a  V  ishape,  having  an  angle  of  160  degrees,  without 
any  crack 

In  the  second  series  of  experiments,  a  remarkable  increase 
of  strength  is  shown  to  have  been  obtained  by  tempering 
steel  in  oil  and  water,  a  property  that  has  been  for  some  time 
made  use  of  in  the  manufacture  of  steel  guns. 

The  third  series  of  experiments  was  made  upon  seventeen 
steel  bars,  14  feet  long,  and  1^  inches  in  diameter,  whose  tensile 
strength  varied  from  32  to  53  tons  per  square  section ;  and 
upon  twenty-four  iron  bars,  whose  strength  varied  from  22 
to  29  tons  per  inch.  It  was  shown  in  these  that  the  extension 
and  eompression  of  steel  per  ton  per  inch  was  little  less  than 
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wrought  iron,  that  the  extension  and  compression  were  very 
nearly  equal  to  each  other,  and  that  the  modulus  of  elastic- 
ity of  steel  may  be  taken  at  30,000,000,  and,  practically,  equal 
to  that  of  wrought  iron. 

The  fourth  series  of  experiments  was  made  on  riveted  steel, 
and  it  was  shown  that  the  same  rules  which  apply  to  the 
riveting  of  iron  apply  equally  to  steel. — 12  -4, 1873, 426. 

defty's  puddling  fubnace. 

In  this  newly  devised  aiTangement,  the  fire-place  is  similar 
to  that  of  a  common  puddling  furnace,  and  furnished  with 
blast  and  steam  supply-pipes,  as  well  as  a  pipe  for  carrying 
off  the  gas  and  heat  in  making  repairs.  The  air  is  admitted 
through  tubular  grate  bars,  extending  over  the  whole  ash- 
pit, whereby  the  air  is  heated,  the  efficiency  of  the  fuel  thus 
increased,  and  the  bara  at  the  same  time  kept  cool ;  the  ash- 
pit being  closed  with  tightly  fitting  doors.  The  molten  iron 
is  regularly  admitted  from  a  cupola  to  a  peculiarly  construct- 
ed movable  chamber,  beyond  the  fire-bridge,  and  subjected 
in  regular  order  to  the  necessary  decarbui*eting,  desulphu- 
rizing, and  dephosphorizing  processes.  The  lining  of  the 
chamber  is  of  a  peculiar  composition,  and  is  continually  re- 
newed by  the  admission  of  the  same  material,  as  a  powder, 
into  the  arch  through  a  small  funnel.  The  flame  passes 
from  this  chamber  through  the  blast-pipe,  with  the  blast,  into 
the  cupola,  which  is  charged  at  the  top  through  self-regulat- 
ing doors,  and  which,  by  means  of  a  tube  above  it,  furnishes 
steam  for  the  whole  establishment.  All  heat  is  thus  utilized, 
while  the  puddling  process  is  continuous,  and  the  iron  ex- 
posed to  the  action  of  the  flame,  as  well  as  to  the  lining  of 
the  furnace,  as  long  as  may  be  necessary. — 18  C,  Jime  11, 
1873,376. 

PNEUMATIC  TUBES. 

It  has  been  proposed  to  improve  upon  the  pneumatic  tele- 
graph system,  by  substituting  in  the  tube  through  which  the 
packages  are  conveyed  by  this  system  of  conveyance  ammo- 
niacal  gas  instead  of  compressed  or  rarefied  air.  This  gas  is 
disengaged  by  a  slight  heat  from  its  solution  in  water/and, 
on  the  other  hand,  when  it  is  desired  to  absorb  the  gas  filling 
the  tube  in  front  of  this  packet,  it  is  again  taken  up  by  the 
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water.  By  reason  of  its  absorption  and  disengagement,  it  is 
always  the  same  ammoniacal  gas  which  is  employed  either 
to  push  or  to  draw  the  train  of  pneumatic  boxes.  It  is  main- 
tained that  the  use  of  the  gas  is  much  cheaper  than  the  use 
of  a  steam-engine  to  force  air  into  or  draw  air  out  of  the  pneu- 
matic tube.— 6  j5,  1873,  LXXVII.,  280. 


IMPBOYBD   GUN-COTTON. 

According  to  Metchel,  the  best  gun-cotton  is  that  which 
is  most  expiosible,  and  at  the  same  time  most  soluble  in  al- 
coholic ether.  For  this  purpose  he  boils  for  several  hours 
(renewing  the  water  that  evaporates  from  time  to  time)  two 
parts  of  cotton  with  one  of  carbonate  of  potash,  and  one  hun- 
dred parts  of  water,  after  which  the  cotton  is  to  be  washed 
and  then  dried.  He  then  treats  seven  paits  of  the  cotton 
thus  purified  with  a  mixture  of  four  parts,  by  weight,  of  ni- 
tric acid,  and  1.42  density,  charged  with  nitrous  vapor;  and 
with  four  parts  of  sulphuric  acid  of  1.84  density,  after  the 
mixture  has  been  cooled  to  about  80°.  The  whole  is  then  to 
be  exposed  to  the  air  for  four  days ;  after  which  the  cotton  is 
to  be  removed,  washed  in  warm  water,  then  in  cold  distilled 
water,  and  finally  squeezed  out  and  dried.  Eleven  parts  of 
gun-cotton  will  be  thus  obtained  perfectly  white,  burning 
without  any  residue,  and  dissolving  with  great  facility  in 
sulphuric  or  nitric  ether.  The  gun-cotton  will  be  still  better 
if  submitted  to  a  second  treatment  of  the  acid. — 9  -B,  August 
2,1873  660.  

EXPLOSION   OF  WET  GUN-COTTON, 

The  discovery  that  finely  divided  gun-cotton,  when  sus- 
pended in  water,  can  be  exploded  by  detonation,  but  is  not 
effected  by  exposure  to  fire  of  any  kind,  is  considered  of  very 
great  moment  as  regards  the  safe  administration  of  this  pow- 
erful substance,  especially  as  it  can  be  kept  in  this  condition 
for  an  indefinite  period  without  undergoing  decomposition ; 
when  dried,  resuming  all  its  ordinary  properties.  To  effect 
its  explosion  it  is  only  necessary  to  introduce  a  little  loose, 
dry  gun-cotton  to  start  the  discharge ;  and,  curiously  enough, 
a  small  amount  of  water,  instead  of  diminishing,  has  been 
found  to  actually  add  to  the  force  of  the  discharge. 

Professor  Abel  now  proposes,  instead  of  gunpowder,  to 
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make  use  of  gun-cotton,  steeped  in  water,  for  the  bursting  of- 
shells.  The  shells  SLve  nearly  filled  with  water,  and  then  a  few 
skeins  of  wet  gun-cotton  inserted.  In  this  state  it  has  been 
found  impracticable  to  fire  the  explosive  by  any  means  yet 
tried,  save  detonation ;  so  that  there  is  little  danger  to  be 
apprehended  from  the  storage  of  shells  thus  loaded.  When 
exploded,  the  shell  breaks  up  into  numerous  pieces,  which 
renders  its  discharge  almost  as  effective  as  that  of  Shrapnel 
shot.  Professor  Abel  thinks  the  best  method  is  to  keep  the 
gun-cotton  in  the  state  of  an  impalpable  pulp,  with  a  suffi- 
cient quantity  of  water  to  form  a  sort  of  liquid  gun-cotton 
mud.  In  this  state  it  can  be  kept  ready  for  use,  with  perfect 
safety,  the  shells  being  charged  as  they  are  required  with 
even  greater  facility  than  they  can  be  at  present  with  gun- 
powder.—3  -4,  June  14, 1873, 691. 
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IMPROVED  TRACING-PAPEE. 

ii^ascher,  of  Nni-emburg,  has  lately  suggested  a  solution  of 
castor-oil  in  absolute  alcohol  for  the  pui'pose  of  manufacturing 
a  tracing-paper.  The  oil  is  to  be  diluted  with  one,  two,  or 
three  times  its  bulk  of  alcohol,  according  to  the  thickness  of 
the  paper,  and  the  amount  consequently  required  for  rendering 
it  t^'aiisparent.  This  can  be  laid  on  by  means  of  a  sponge; 
and  in  a  very  few  minutes  after  the  application  the  paper  will 
be  dry,  transparent,  and  ready  for  use.  It  will  readily  receive 
the  mark  of  a  pencil  or  India  ink,  and  as  by  immersion  in  ab- 
solute alcohol  the  oilcan  be  removed,  the  paper  can  be  restored 
to  its  original  condition,  if  desired. — 13  (7,  Oct.  15, 1872, 1363. 

IKEBASIBLE   STAMFIKG-INK  FOB  LINEN,  ETC. 

Professor  Bottger  gives  the  following  formula  of  Jtn  ink  for 
marking  linen,  etc.,  that  he  maintains  to  be  entirely  unaffect- 
ed by  chloride  of  lime,  cyanide  of  potassium,  caustic  potash, 
'or  acids.  Digest  coarsely  powdered  cashew  nuts,  for  some 
time,  at  a  moderate  temperature,  in  a  closed  flask,  with  petro- 
leum naphtha ;  then  allow  the  exceedingly  volatile  solvent  to 
evaporate. .  After  marking  articles  with  the  resulting  sirupy 
liquid,  moisten  the  place  with  aqua  ammonia  or  lime-water, 
and  the  marks  will  instantly  assume  a  deep,  permanent  black 
color. — 13  C^Deceinherlb^  1872, 1627. 

BED  INDELIBLE   INK. 

^  According  to  Dr.  Eisner,  an  indelible  liquid  preparation  for 
marking  clothing  in  red  characters  may  be  obtained  by  tak- 
ing equal  parts  of  green  vitriol  and  cinnabar,  finely  powdered, 
sifting  them,  and  rubbing  them  up  very  carefully  with  good 
linseed-oil. .  They  are  then  to  be  passed  through  a  strainer, 
and  the  thick  fluid  which  is  left  is  used  for  writing,  with  a 
quill  pen.  The  preparation  may  be  used  both  for  writing 
and  stamping  on  cotton  fabrics.  These  may  afterward  be 
subjected  to  the  operation  of  bleaching,  it  is  said,  without  in 
the  least  affecting  the  ink. — 6  (7,  December  19, 1872, 508. 
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IMPROVED   DRAWING-INK. 

The  addition  of  one  part  of  carbolic  acid  to  eighty  parts  of 
the  fluid  India  ink,  while  it  does  not  impair  its  fluidity,  causes 
it  to  dry  rapidly,  even  in  heavy  lines,  so  that  they  can  be  var- 
nished over.  The  proper  amount  of  carbolic  acid  to  be  used 
in  any  case  may  be  ascertained  by  adding,  drop  by  drop,  the 
ordinary  apothecary's  solution  of  it  in  alcohol,  until  varnish- 
ing does  not  affect  the  definition  of  a  test  line  by  causing  it 
to  run.  The  addition  of  too  much  carbolic  acid  is  indicated 
by  the  transparency  of  the  line  and  inability  to  draw  fine  lines, 
a  condition  easily  remedied  by  the  addition  of  more  of  the 
Amd'mk.— Q  Cy  November  1^lSl2y  448. 


PORTABLE    INK. 

Professor  Bottger  has  lately  recommended  a  new  kind  of 
ink  especially  adapted  for  the  purposes  of  travelers.  In  its 
preparation  some  white  blotting-paper  is  saturated  with  ani- 
line black,  and  sevej-al  sheets  are  placed  together,  so  as  to 
form  a  thick  pad.  When  wanted  for  use,  a  small  piece  is  torn 
off  and  moistened  with  a  little  water,  the  black  liquid  which 
dissolves  out  making  a  good  writing-ink.  A  square  inch  of 
the  paper  will  give  enough  ink  for  a  considerable  amount  of 
writing,  and  a  few  pads  would  be  sufficient  for  an  exploring 
pg^rty ;  and  as  water  can  generally  be  obtained  any  where, 
the  necessary  amount  of  ink  will  always  be  readily  available. 
—18  Ay  March  14, 1813,  625, 

BLUE   STAMPING-INK. 

An  excellent  blue  stamping  ink,  according  to  Bottger,  is 
prepared  by  dissolving  white  glue  in  concentrated  glycerine 
at  a  slight  heat,  adding  a  sufficient  quantity  of  Thenard  blue, 
and  thickening  the  whole  with  enough  finely  powdered  gum- 
arabic  to  bring  it  to  the  proper  consistency. — 13  (7,  September 
19,1872,398.  

INERASIBLE  WRITING-INK   AND  BLACK  ANIIJNE  VARNISH. 

An  ink  that  is  not  affected  by  strong  mineral  acids  nor  al- 
kalies, and  at  the  same  time  will  not  corrode  steel  pens,  may 
be  made  by  triturating  60  grains  of  aniline  black  with  a 
mixture  of  60  drops  of  concentrated  hydrochloric  acid  and 
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360  grains  of  alcohol,  and  dilating  the  deep  blue  solution  ob- 
tained with  a  hot  solution  of  90  grains  of  gum-arabic  in  1400 
grains  of  water. 

A  very  deep  black  varnish  for  wood  stained  black,  brass, 
or  leather,  can  be  prepared  by  using  a  solution  of  315  grains 
of  shellac  in  1440  grains  of  alcohol,  instead  of  the  solution  of 
gum-arabic,  to  dilute  the  above-mentioned  aniline-black  so- 
lution.—15  (7, 1872,  XXIV.,  382. 

NICKEL-PLATBD  TYPE. 

Type,  electro-plated  with  nickel,  are  not  only  superior  to 
copper-plated  in  their  resistance  to  friction  and  pi*essure,  be- 
ing ten  times  as  durable  as  ordinary  type,  on  account  of  the 
almost  steel-like  hardness  of  their  surface,  but,  by  reason  of 
the  smoothness  of  the  coating  even  when  the  nickel  is  depos- 
ited in  a  very  thin  film,  they  render  the  finest  lines  more  per- 
fectly, and  possess  the  decided  advantage  of  allowing  the  use 
of  inks  of  all  colors,  while  the  copper-plated  change  some  of 
these  inks,  and  are  acted  upon  by  others,  as  vermilion,  etc. — 
6  Cy  1872,  XLViL,  375. 

MOULDS  FOR  ELECTEOTYPES. 

The  employment  of  graphite  with  gypsum  and  gutta-per- 
cha moulds  for  electrotype  purposes  causes  much  trouble  and 
loss  of  time,  because  the  graphite  must  be  rubbed  till  it  as- 
sumes a  metallic  lustre,  which,  though  a  matter  of  no  great 
difficulty  with  smooth,  even  surfaces,  is  very  troublesome 
when  irregularities  occur.  Better  results  are  obtained  when 
the  gypsum  mould,  soaked  in  wax,  is  thickly  covered  over 
with  a  mixture  of  silver  nitrate  solution  supereaturated  with 
ammonia  and  alcohol,  and  is  then  exposed  to  the  action  of 
sulphureted  hydrogen,  whereby  sulphide  of  silver  is  formed, 
which  is  a  good  conductor.  The  free  ammonia  in  the  solution 
causes  it  to  adhere  more  readily  to  the  wax,  leaving,  on  dry- 
ing, a  uniform,  unbroken  covering  of  the  silver  compound. 

When  a  somewhat  powerful  battery  of  from  four  or  five 
Daniell's  elements  is  used,  the  layer  of  copper  quickly  diffuses 
itself  over  the  whole  surface,  whereas,  by  employing  a  feebler 
current,  a  softer  and  less  friable  copper  is  obtained. 

A  good  method  of  preparing  the  solution  is  as  follows : 
Dissolve  fifteen  grains  of  lunar  caustic  in  thirty  of  water,  to 
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which  forty-two  grains  of  ammonia  of  specific  gravity  0.960 
are  to  be  added,  and  then  forty-five  grains  of  absolate  al- 
cohol.— 21  -4,  December^  1872, 1133. 

IMPBOVEB  UQUIB  FOB  ETCHING  COPPBR. 

According  to  Erckmann,  the  etching  of  copper  and  silver 
by  means  of  nitiic  acid  has  the  inconvenience  of  disengaging 
nitrous  vapors.  This,  in  addition  to  the. injury  to  the  health 
and  comfort  of  the  operators,  often  penetrates  under  the  pro- 
tecting layer  of  wax  or  paraffine,  and  thus  produces  an  unde- 
sired  action.  He  therefore  reoommends  the  use  of  chromic 
acid  as  not  being  liable  to  this  inconvenience.  Tho  action, 
indeed,  is  much  slower,  but  the  engraver  is  not  rendered  un- 
comfortable, and  the  engraving  is  much  more  clear  and  sharp. 
Gold  and  platinum  are  not  thus  acted  upon  by  the  acid,  but 
silver  becomes  covered  with  ^  red  chromate  of  silver,  which 
shows  that  it  is  attacked.  To  prepare  the  chromic  acid,  150 
parts  of  bichromate  of  potash  are  dissolved  in  800  parts  of 
warm  water,  and  200  parts  of  sulphuric  acid  are  added.  This 
forms  a  solution  which  may  be  used  for  the  purpose  in  ques- 
tion.—9  J?,  1872,  XLiii.,  552. 

POBMATION  OP  ANTIQUE  PATINA  ON  BB0NZE3. 

A  commission  appointed  in  1864,  at  the  suggestion  of  the 
late  Professor  Magnus,  has  been  investigating  the  conditions 
favorable  to  the  formation  of  patina  (or  greeii  incrustation) 
on  bronzes,  in  Berlin  and  its  vicinity.  Analysis  of  a  collection 
of  antique  bronzes  showed  that  while  the  composition  of  the 
bronze  does  not  affect  the  beauty  of  the  patina,  it  may  influ- 
ence the  rapidity  of  its  formation,  although  the  latter  is  also 
dependent  on  atmospheric  conditions.  More  recent  analyses 
of  patina,  as  well  as  of  bronze,  reveal  the  presence  of  earths, 
etc.,  in  the  former  which  are  not  found  in  the  latter;  a  dif- 
ference due,  in  the  judgment  of  the  committee,  to  the  accu- 
mulation of  dust,  etc.,  rather  than  to  artificial  treatment  of  the 
antique,  as  has  been  suggested.  A  modern  bust,  simply  ex- 
posed in  the  air  for  seven  years,  was  covered  with  dust  and 
vegetation,  preventing  the  recognition  of  the  metal  beneath ; 
while  another,  which  had  been  daily  sprinkled  with  water,  and 
gently  rubbed  monthly  with  olive-oil,  acquired  a  patina,  no- 
ticeable for  its  beautiful  dark  greenish-brovu  tint,  as  well  as 
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its  transparency.  Of  two  others,  subsequently  exposed,  one, 
treated  twice  a  year  with  olive-oil,  in  addition  to  daily  sprink- 
ling with  water,  was  greatly  superior  in  brilliancy  and  clear- 
ness to  the  other,  which  had  been  simply  sprinkled ;  so  that 
mere  cleansing  in  the  way  indicated  seems  highly  beneficial. 
Two  bronzes  that  had  been  artificially  coated  with  patina, 
and  subjected  to  similar  treatment  for  several  years,  presented 
so  satisfactory  an  appearance  as  to  incline  the  committee  to 
recommend  the  use  of  artificial  patina. — 14  C,  1 872,  ccvi.,  200. 

WATER-PBOOF  PASTEBOABD. 

One  of  the  cheapest  and  most  effectual  coverings  to  render 
wood  perfectly  water-proof  and  increase  its  durability,  and 
which  will  impart  to  pasteboard  the  appearance  and  strength 
of  wood,  is  that  employed  in  many  ways  by  the  Chinese,  ac- 
cording to  tests  made  with  a  sampfe  sent  from  Pekin  by  Dr. 
Scherzer.  It  may  be  prepared,  as  a  slightly  viscid  fluid  fit  for 
immediate  use,  by  stirring  into  three  parts  of  fresh  serum  of 
blood  (or  defibrinated  blood)  four  parts  of  dry-slaked  lime 
and  some  alum.  It  should  be  laid  on  twice,  or  at  most  three 
times,  in  order  to  render  articles  perfectly  water-proof. — 10 
<7,  S^ember^  1872, 138. 

TREATMENT   OP   HAIR  FOR  FELTING. 

Nitrate  of  mercury  has  for  a  long  time  been  used  in  pre- 
paring hair  for  felting,  in  the  manufacture  of  felt  hats,  etc. ;  and 
numerous  cases  of  poisoning  are  on  record  among  the  twenty 
to  thirty  thousand  Europeans, engaged  in  this  business.  Ac- 
cording to  M.  Hilairet,  if  the  skins  be  impregnated  with  a 
neutral  substance,  such  as  molasses,  dextrine,  or  sugar,  and 
then  placed,  in  nitric  acid,  the  hair  undergoes  a  change  of 
structure  by  the  action  of  the  nitrous  and  hyponitric  acids 
thus  developed,  corresponding  exactly  to  that  obtained  by 
means  of  a  solution  of  mercury  in  nitric  acid. — 15  AyAprU^ 
1873,281. 

REMOVAL   OP   OILY   MATTER  FROM  WOOL,  ETC.,  BY  HYDRO- 
CARBON VAPOR. 

According  to  Simonin  and  Coffin,  by  passing  vapor  of  any 
of  the  light  hydrocarbons  produced  in  the  rectification  of 
petroleum  (as  naphtha,  etc.)  through  wool,  horse-hair,  feathers, 
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etc.,  placed  on  suitable  open  frames,  it  will  take  up  the  oily 
matter,  and  retain  it  in  solution  after  condensation.  By  dis- 
tilling 'this  solution,  and  either  passing  the  vapor  through 
fresh  portions  of  wool,  etc.,  or  condensing  it,  the  oily  matter 
is  left  as  a  residue,  which  can  be  purified  and  utilized.  Treat- 
ment with  vapor  is  more  effective  than  with  liquid  hydrocar- 
bon, since  it  comes  into  more  intimate  contact  with  the  sub- 
stance to  be  purified.— 13  (7,  September  1, 1872, 1163. 

REMOVAL   OP   GUM  FROM  SILK. 

Formerly  raw  silk  was  boiled  in  bags  in  a  solution  of  soap, 
whereby  its  gloss  was  frequently  injured.  Afterward  this 
process  was  modified  by  exposing  the  silk  to  the  action  of 
steam,  after  having  been  impregnated  with  Marseilles  soap. 
The  removal  of  the  gun^from  raw  silk  has  since  then  been 
still  further  simplified,  and  requires  neither  boiling  nor  steam- 
ing. The  silk,  suspended  upon  sticks,  is  moved  about  for  a 
qu'arter  of  an  hour  in  a  hot  bath,  containing  a  quarter  of  a 
pound  of  soap  for  every  pound  of  silk,  and  then  treated  in  the 
same  way  in  a  second  bath  containing  only  one  fifth  of  a 
pound  of  soap  for  a  pound  of  silk.  Simple  as  this  proceeding 
is,  it  has,  nevertheless,  been  found  successful  in  rendering  the 
silk  soft,  smooth,  and  of  higher  gloss.— 18  (7, 1872,  xx.,  409. 

IMPROVED  FLOITB  PASTE. 

Paste  which  will  keep  unchanged  in  warm  or  damp  weather 
may  be  made  in  the  following  manner :  Put  a  teaspoonful  of 
powdered  alum  in  two  quarts  of  water,  and  let  it  boil.  .  Mix 
a  pint  of  flour  smoothly  into  a  pint  of  cold  water,  and  stir  it 
into  the  boiling  alum  water,  continuing  the  boiling  and  stir- 
ring until  the  flour  is  cooked,  arid  the  whole  is  clear,  like  starch. 
Add  to  this  about  half  a  teaspoonful  of  essential  oil  of  cloves 
or  cinnamon,  strain  through  a  wire  gauze  or  perforated  tin 
strainer,  and  bottle  in  wide-mouthed  jars,  which  should  be 
corked  to  keep  out  dust. 

PROCESS  POR   BLEACHING   RAPE,  POPPY,  AND  LINSEED    OILS. 

Puscher  states  that  by  mixing  220  pounds  of  these  oils  in- 
timately with  4^  pounds  of  a  mixture  containing  equal  parts, 
by  weight,  of  96  per  cent,  alcohol  and  oil  of  vitriol,  they  do 
not  become  partially  resinous,  as  when  oil  of  vitriol  alone  is 
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used,  but  the  sulpbethylic  acid  mixes  perfectly  uniformly  with 
them.  The  green  turbidity  that  soon  appears  after  a  while 
becomes  black,  and,  after  standing  twenty-four  to  forty-eight 
hours,  forms  a  slight  black  sediment.  Poppy  and  rape  oils 
become  perfectly  clear;  linseed-oil  in  thick  layers  retains  a 
trace  of  yellow. .  The  oils,  after  being  drawn  off  from  the 
sediment,  must  be  thoroughly  shaken  with  several  quarts  of 
hot  water,  to  free  them  from  traces  of  sulphuric  acid,  and  then 
be  allowed  to  settle. — 9  C,  December^  1871, 186. 

SIDBRIN-TELLOW. 

The  addition  of  a  hot,  saturated  solution  of  bichromate  of 
potash  to  a  neutral  solution  ofsesquichloride  of  iron  produces, 
after  heating  for  some  time,  a  fine  yellow  precipitate  of  a  basic 
chromate  of  sesquioxide  of  iron  of  definite  constitution,  which, 
when  washed  and  dried,  may  be  used,  under  the  name  of  sid- 
erin-yellow,  as  a  pigment,  free  from  lead,  and  unaffected  by 
light  and  the  atmosphere.  This  is  not  only  suitable  for  an 
aquarelle  and  rapidly  drying  oil  color,  but,  when  intimately 
ground  with  water-glass,  it  forms  a  coating  that  dnes  rapidly, 
and  hardens  like  cement  into  a  stony  incrustation,  which  run- 
ning water  does  not  affect.  With  ultramarine  it  gives  a  green 
pigment  of  similar  properties.  The  folio  wing'proportions  are 
based  upon  the  chemical  reactions  which  take  place  in  the 
preparation  :  Crystallized  sesquichloride  of  iron,  433  parts, 
and  bichromate  of  potash,  1473  parts.  After  a  long  boiling 
of  these  constituents  together  in  water,  378  parts  of  the  basic 
chromate  of  the  sesquioxide  of  iron,  or  siderin-yellow,  separate, 
while  90  paits  of  water  of  crystallization  are  liberated  from 
the  sesquichloride  of  iron,  and  1049  parts  of  chromochloride 
of  potassium  remain  in  the  aqueous  solution,  with  389  parts 
of  chromate  of  potash. — 13  C^Novemler  1, 1872, 1432. 

GBBNADE,  A  NEW   I>YB-STtJFP. 

A  secondary  product  of  the  manufacture  of  fuchsine,  em- 
ployed for  some  time  in  dyeing  woolen  goods,  under  the  names 
of  cerise,  aniline,  orseille,  etc.,  has  of  late  contained  impurities 
in  the  form  of  insoluble  foreign  substances,  which  has  suggest- 
ed the  effort  to  render  it  sufficiently  pure  to  warrant  its  use 
with  the  finer  fabrics.  A  dye-stuff,  named  grenade,  has  been 
produced  at  the  factory  of  Knosp,  in  Stuttgart,  which  is  said 
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to  give  a  pure  garnet-brown,  free  from  the  dirty  blnish-red 
tint  of  cerise  and  other  substances  substituted  for  archil,  and 
which,  by  combination  with  picric  acid,  turmeric,  etc.,  can  be 
made  to  give  any  shade  of  brown.  The  brilliancy  of  the  color 
surpasses  that  of  genuine  archil.  It  is  applicable  to  woolen, 
cotton,  silk,  leather,  and  wooden  articles,  by  use  of  different 
mordants,  and  is  practically  cheaper  than  cerise,  by  reason  of 
low  first  cost,  and  absence  of  insoluble  i*esidue.  Dr.  Reimsnn 
predicts  for  it  a  permanent  place  among  dye-stuffs. — 5  (7, 
1872,  XXXVII.,  294.  ^ 

NEW  DYES. 

Relmann,  in  his  color  journal,  Fdrber-ZeUimg^  makes  men- 
tion of  several  new  colors  invented  by  Schlumberger,  of 
Brussels.  He  calls  attention  to  the  fact  that  this  establish- 
ment was  the  first  to  introduce  xanthine,  which  has  recently 
come  so  much  into  vogue.  It  is  especially  applicable  for  color- 
ing leather,  for  which  it  is  greatly  used.  Other  colors  for 
dyeing  leather  are  what  he  calls  Russian  red  and  pomegran- 
ate red.  Another  color  from  the  same  house  is  known  as 
Tournay  red.  The  latest  invention  is  an  alkaline  blue,  of 
which  a  specimen  is  given  in  the  jouraal  refeiTed  to. — 24  (7, 
1872,  XXXIX.,  306. 

ACrnON   OF   APPLE-JUICB   IN  FIXING  COLOES. 

A  cotton-dyer  and  printer  in  Manchester  claims  to  have 
made  the  discovery  that  apple-juice  has  the  valuable  prop- 
erty of  perfectly  fixing  the  colors  of  printed  cotton  fabrics^ 
—21  (7, 1872,  VII.,  111.         

ALUM   IN  MOEDANTING  WOOLENS. 

According  to  Harvey,  the  successful  use  of  alum  for  mor- 
danting woolens  depends  upon  the  employment  of  a  weak 
solution  and  a  small  quantity  of  alum ;  since,  with  a  large 
quantity,  the  alumina  hydrate  deposited  in  the  fibres  is  re- 
dissolved,  and  the  woolen  is  not  so  easily  nor  so  deeply  color- 
ed as  when  small  quantities  are  employed. .  The  amount  of 
alum  recommended  by  Harvey  is  one  tenth  of  that  of  the 
woolen  to  be  colored.  Even  after  washing  the  woolen  with 
weak  nitric  acid  solution,  to  remove  from  the  water  any  alkali 
derived  from  the  soap  or  lime,  a  decomposition  of  the  alum 
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sometimes  takes  place,  and  alumina  hydrate  is  deposited  in 
the  fibre  of  the  material,  this  decomposition  evidently  hav- 
ing been  caused  by  the  fibre  of  the  woolen  itself. — 21  Jl,  Mb- 
ruari/y  1873, 206.  

AN   EBONY   STAIN   FOR  WOOD. 

Apple,  pear,  and  walnut  wood,  especially  of  fine  grain,  give 
perfect  imitations  of  ebony  under  the  following  treatment : 
Boil  in  a  glazed  vessel,  with  water,  four  ounces  of  gall-nuts, 
one  ounce  of  logwood  chips,  half  an  ounce  of  vitriol,  and  half 
an  ounce  of  crystallized  verdigris ;  filter  while  warm,  and 
brush  the  wood  with  the  hot  solution  a  number  of  times.  The 
wood,  thus  stained  black,  is  then  to  be  coated  two  or  three 
times  (being  allowed  to  dry  completely  after  each  coating) 
with  a  solution  of  one  ounce  of  pure  iron  filings  in  a  quart  of 
good  wine  vinegar.  This  is  to  be  prepared  hot,  and  allowed 
to  cool  before  use. — 16  (7,  VI.,  6  and  7, 104. 


SPECKS  IN   COCHINEAL  DYES. 

It  has  long  been  noticed  that  fabrics  colored  with  cochi- 
neal are  apt  to  exhibit  black  specks,  which  have  beea  as- 
cribed to  the  presence  of  iron.  According  to  Guignet,  how* 
ever,  these  are  due  to  the  formation  of  a  carminate  of  lime, 
which  occura  in  the  form  of  black  powder,  insoluble  in  water. 
This  salt,  of  a  red  color,  is  soluble  in  acetic  acid,  without  de- 
composition ;  and  appears,  on  the  drying  of  the  solution,  as 
a  black  residuum. — 3  (7,  November  25, 1872, 1162. 


BXTBACriON   OF   RAPE-SEED   OIL    BY   BISULPHIDE   OP  CABBON. 

The  removal  of  the  oil  from  rape  seed  by  means  of  bisul- 
phide of  carbon,  according  to  Fischer,  of  Riesa,  depends,  ma- 
terially on  several  conditions  to  produce  satisfactory  results. 
If  the  seeds  are  not  properly  crushed,  the  bisulphide  can  not 
act ;  and,  if  powdered,  they  stop  up  the  tubes,  stop-cocks,  etc., 
of  the  apparatus...  Old  seeds  require  more  power  in  crush- 
ing than  fresh  ones,  and  in  all  cases  it  is  advantageous  to  em- 
ploy heavy  rollers.  .•  The  extraction  is  most  complete  from 
dry,  fresh  seeds ;  less  so  from  moist,  unripe,  or  very  old.  seeds. 
According  as  the  time  employed  in  extracting  varies  from 
-one  to  ten  hours,  the. amount  left  in  the  meal  may  Tary  from 
one  to  three  per  cent.    Temperature  also  demands  attention, 

Aa 
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sinco  the  bisulphide,  at  43^  Fahr.  and  under,  has  little  solvent 
power,  and  at  and  above  68°  Fahr.  may  produce  a  tension 
that  would  seriously  interfere  with  the  operation.  Finally, 
the  degree  of  freedom  of  the  bisulphide  from  water  is  of 
importance,  since  moisture  imparted  to  the  seed  hinders  the 
penetration  of  the  bisulphide  itself. — 13  (7,  Dec.^  1872, 1667. 

PREVENTING   EXPLOSIVBNESS  OF  PETBOLEUM. 

,The  great  extent  to  which  various  mineral  oils  are  used 
for  purposes  of  illumination  or  lubrication,  and  the  conse- 
quent increase  of  accidents  ii*om  their  employment,  has  made 
it  very  desirable  to  devise  some  method  by  which  they  can 
be  made  more  or  less  innocuous,  and  Mr.  Jordery  suggests  a 
method  which  he  maintains  to  be  satisfactory,  and  applicable 
in  many  cases.  He  claims  to  have  ascertained  that  a  small 
quantity  of  soap- wort  powder  (Saponaria),  when  mixed  with 
petroleum,  will  produce  an  emulsion  resembling  thick  glue, 
which  flows  with  great  difficulty,  and  muU  not  penetrate 
through  the  cracks  of  badly  joined  vessels.  Although  it  may 
ignite  on  contact  with  flame,  this  is  only  the  case  with  the 
lighter  and  more  volatile  oils,  and  the  flame  is  then  feeble 
and  easily  extinguished,  and  there  is  no  tendency  to  explode. 

To  secure  this  result,  Mn  Jordery  takes  a  given  bulk  of  an 
aqueous  extract  of  soap-wort  powder,  and  adds  it,  little  by 
little,  to  the  petroleum  oil,  stirring  it  continually.  The  oper- 
ation is  entirely  similar  to  that  used  in  producing  any  kind 
of  emulsion,  or  in  making  mayonnaise  for  salad  dressing, 
which,  as  is  well  known,  solidifies  large  quantities  of  olive-oil. 
A  quantity  of  oil  equal  to  thirty  times  the  volume  of  the  ex- 
tract of  soap- wort  employed  can  thus  be  used  in  the  emul- 
sion* The  product  obtained  is  consistent  and  stable,  and.  is 
not  disturbed  by  the  ordinary  motion  to  which  oil  is  subject- 
ed in  transportation  or  in  warehouses,  and  is  said  not  to  be 
altered  in  the  least  by  the  amount  of  water  combined  with 
it.  In  the  case  of  the  crude  oils,  the  powder  itself,  without 
the  aqueous  extract,  is  sufficient  to  produce  the  desired  emul- 
sion. Nothing  is  easier,  according  to  Mr.  Jordery,  than  to  re- 
store the  oil,  thus  prepared,  to  all  its  limpidity  and  its  prim- 
itive qualities.  For  this  purpose  it  is  only  necessary  to  al- 
low a  few  drops  of  carbolic  acid  to  fail  upon  the  surface,  or 
a  still  larger  amount  of  crystallizable  acetic  acid.    The  sep 
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aration  commences  immediately ;  and^  without  the  necessity 
of  intei*feriug  with  it  at  all,  the  petroleum,  with  all  its  original 
properties,  very  soon  re -appeal's,  clear  and  limpid,  floating 
above  the  watery  extract  which  occupies  the  bottom  of  the 
vessel/  It  is  calculated  that  at  the  expense  of  about  $8  per 
100  pounds,  for  which  sum  the  soap-wort  can  be  purchased, 
the  increase  in  the  price  of  the  petroleum  consequent  upon 
the  employment  of  this  process  will  be  almost  inappreciable. 
—9  B^  July  25, 1 872,  598. 

'    '  PETROLEUM   OILS   AND   CARBOLIC  ACIDS. 

Petroleum  and  the  many  products  derived  from  it  are  at 
present  so  extensively  used  that  it  is  of  great  impoi*tance  to 
have  a  fixed  standard  by  which  to  judge  their  money  value, 
as  well  as  their  applicability  to  the  intended  purpose.  The 
light  oils,  or  so-called  naphthas,  greatly  differ  in  their  degree 
of  volatility ;  while  isafijty  and  efficiency  in  their  manifold  ap- 
plications frequently  depend  on  this  quality.  In  order  to 
secure  consumers  agaixist  deception,  a  large  chemical  estab- 
lishmenty  in  Brunswick,  hias  divided  these  naphthas  into  five 
classes,  ranging  from  a  specific  gravity  of  0.65  to  0175,  and  a 
boilitig-point  from  104f  to  338°  Fahr.  The  quality  in  every 
case  is  guaranteed,  and  the  price  conforms  to  it.  The  valuo 
of  carbolic  acid  —  now  so  much  in  demand  as  a  disinfectant 
-^depends  on  the  amount  of  phenol  contained  in  it,  which 
is  very  variable  in  different  specimens.  The  Bame  manufac- 
turers accurately  ascertain  the  percentage  of  phenol  in  their 
products,  and  regulate  the  price  absolutely  in  proportion,  so 
that  a  hundred-weight  of  carbolic  acid  with  100  per  cent,  of 
phenol  costs  about  112 ;  while  the  same  quantity,  containing 
only  twenty  per  cent,  of  phenol,  is  sold  for  about  $2  50.  By 
thus  giving  definitely  the  amount  of  the  active  principle,  the 
economical  and  successful  use  of  the  article  is  greatly  facili- 
tated, and  the  practice  of  demanding  a  certain  price  for  the 
mere  name  of  a  thing — irrespective  of  its  intrinsic  value — ^is 
done  away  withi— 8  (7, 1872,  xxix.,  232. 

AQUEOUS  SOLUTIONS   OP  SHELLAC. 

According  to  Walzan,  an  aqueous  solution  of  shellac  may 
be  made  by  breaking  it  upland  covering  it  with  a  concen- 
trated solution  of  carbonate  of  ammonia,  boiling  it  upon  a 
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water-bath  until  the  ammoniacal  smell  has  entirely  disappear- 
ed.  More  of  the  solution  is  then  added,  and  the  boiling  con- 
tinued until  the  shellac  forms  a  coherent,  sponge-like  mass. 
The  carbonate  of  ammonia  is  then  expelled  by  further  boil- 
ing, and  the  mass  will  readily  dissolve  by  pouring  boiling 
water  upon  it.  A  kind  of  soap  will  be  found  floating  upon 
the  surface,  which  may  readily  be  removed  by  straining. 
The  solution  spread  on  paper,  etc.,  dries  rapidly,  and  leaves  a 
thin,  lustrous,  adherent  film  of  shellac. — 3  Ay  October  5, 1872, 
282. 

BUBBEB-GBAPHITE   PAINT. 

A  so-called  rubber-graphite  paint  has  recently  been  patent- 
ed, said  to  be  water-proof,  and  to  present  another  advantage 
in  reducing  the  corrosive  influence  of  exposure  to  the  at- 
mosphere, eta  It  is  a  solution  of  pure  India  rubber  in  lin- 
seed-oil, which  is  ground  with  graphite  into  a  thick,  elastic, 
smoothly  flowing  paint.  Compositions  of  which  India  rub- 
ber forms  a  part  possess  in  a  very  high  degree  the  quality  of 
resisting  the  action  of  moisture  and  of  corrosive  gases.  The 
graphite  is  a  pure  form  of  carbon,  and  it  is  well  known  that 
paints  containing  carbon  last  longer  than  other  kinds,  hold- 
ing their  body  and  color  when  other  paints  are  totally  de- 
stroyed. Hence  the  combination  may,  as  suggested,  form 
a  paint  of  great  durability  and  highly  protective  qualities. 
Cream-color  or  drab  paints  can  be  obtained  by  this  method. 
—16  Ay  Octobevy  1872,  638. 


UTILIZING   WASTE   BUBBEB. 

By  melting  down  the  waste  clippings,  etc.,  of  hard  rubber, 
and  dissolving  the  mass,  when  cold,  in  benzole  or  spirits  of 
turpentine,  an  excellent  varnish  may  be  made,  which  dries 
rapidly,  adheres  firmly  to  metals,  and  is  well  adapted  for 
electrical  apparatus. — 16  (7, 1872,  xix.,  300. 

VABNISH   FOB  BASKET-WABE. 

The  following  varnish  for  basket-work  is  said  to  dry  rapid- 
ly, to  possess  sufiicient  elasticity,  and  to  be  applicable  with 
or  without  admixture  of  color :  Heat  376  grains  of  good  lin- 
seed-oil on  a  sand-bath  until  it  becomes  stringy,  and  a  drop 
placed  upon  a  cold,  inclined  surface  does  not  run;  then  add 
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gradually  7500  grains  of  copal  oil  varnish,  or  any  other  oil 
varnish.  As  considerable  effervescence  takes  place,  a  large 
vessel  is  necessary.  The  desired  consistency  is  given  to  it, 
when  cold,  by  addition  of  oil  of  turpentine. — 15  (7,  1872, 
XVIII.,  287. 

CEMENT  OF  CHALK  AND  SOLUBLE   GLASS. 

If  fine  chalk  be  well  stiired  in  soluble  glass,  a  cement  may 
be  produced  which  will  harden  in  the  course  of  six  or  eight 
hours.  The  additions  of  powdered  sulphuret  of  antimony 
will  give  rise  to  a  black  mass,  susceptible  of  a  high  polish, 
and  capable  of  receiving  a  fine  lustre.  Fine  iron-dust  gives 
a  gray-black  mass  of  great  hardness.  Zinc  castings  can,  it  is 
said,  be  readily  repaired  by  a  paste  of  soluble  glass  and  zinc 
dust. — 1  i>,  March^  1873,  156. 

PUCHSIN  FOR  PREVENTING  PUTREFACTION. 

According  to  Lanjorrois,  one  of  the  best  methods  for  pre- 
venting the  putrefaction  or  decomposition  of  animal  substan- 
ces, even  when  exposed  to  the  air  and  to  a  high  temperature, 
consists  in  the  addition  of  one-hundredth  part  either  of  fuch- 
sin  or  of  aniline  violet.  Among  the  numerous  specimens 
submitted  by  him  to  the  Academy  of  Sciences  was  a  solution 
of  gelatine  which  had  been  kept  for  eleven  months,  and  was 
still  fresh.  The  author  remarks  that  flesh  preserved  in  this 
manner  has  no  waste,  and  when  cooked  is  without  odor,  and 
has  the  taste  of  fresh  meat.  Nevertheless,  as  aniline  is  be- 
lieved to  be  quite  poisonous  in  its  character,  it  would  be 
hardly  safe  to  use  it  for  any  thing  intended  to  be  subsequent- 
ly eaten.  And,  again,  the  coloring  effect  of  the  material 
would  doubtless  constitute  an  objection  to  its  use  in  the  arts ; 
and  it  is  a  question,  after  all,  whether  carbolic  acid  in  an 
equal  amount  will  not  have  the  same  result  in  a  still  more 
decided  degree. — 3  B,  March  13,  1873,  446. 

ANTIPUTRESCENT   QUALITIES   OF   SILICATE    OF  SODA. 

In  a  communication  by  Champouillon  to  the  French  Acad- 
emy, upon  the  therapeutical  and  antiputrescent  properties 
of  silicate  of  soda,  it  is  stated  that  foetid  pus,  coming  from  an 
ulcer  of  the  thigh,  and  treated  by  silicate,  became  coagulated, 
and  lost  its  odor  to  a  very  great  extent.    A  concentrated 


568     ANNUAL  RECORD  OF  SC!I£NC£  AND  INDUSTRY. 

solation  of  the  silicate  was  foand  to  destroy  all  the  micro- 
scopical bodies  in  animals  or  vegetables,  which  seem  to  be  as- 
sociated with  the  propagation  of  infectious  diseases.  It  takes 
hold  of  and  solidifies  the  mucilage,  gum,  mucus,  iand  albumen 
of  the  organic  liquids.  It  also  protects  the  surfaces  against 
the  absorption  of  poisonous  external  agents,  renders  suppu- 
rations wholesome,  and  neutralizes  the  infectious  elements  of 
cutaneous  diphtheritis,  so  apt  to  follow  the  application  of 
blistera  in  crowded  hospitals.  It  also  has  a  yery  happy  ef* 
feet  in  the  treatment  of  ulcerous  chronic  diarrhoea.— 6  B, 
February  10, 1873, 343.       

ADULTERATIOK   OP  BONE-DUST   BY   YEGKTABLE   IVORY. 

It  has  been  ascertained  that  the  powder  of  the  vegetable 
ivory-nut  is  used  very  largely  for  the  adulteration  of  bone- 
dust,  being  so  similar  as  to  be  very  difiicult  of  distinction. 
Even  the  microscope  scarcely  furnishes  a  satisfactory  means 
of  determining  the  facts  in  the  case,  especially  if  the  external 
envelope  of  the  fruit  has  been  carefully  removed.  The  best 
method,  however,  short  of  chemical  analysis,  is  said  to  <3on- 
sist  in  throwing  the  suspected  substance  upon  hot  coals.  If 
vegetable  ivory  be  present,  a  pleasant  odor,  like  that  of  roast- 
ed cofiee,  will  be  immediately  diffused,  while  bone-dust  yields 
a  disagreeable  animal  odor.  The  precise  proportion  of  the 
two  substances  can  only  be  determined  by  chemical  analysis. 

ELECTRO-STANNUS  METHOD   OF  PLATING. 

A  recently  invented  mode  of  plating,  known  as  the  electro- 
stannus  process,  consists  in  the  use  of  a  cheap  white  metal, 
of  which  tin  is  the  principal  ingi*edient,  and  which  can  be 
readily  deposited  galvanically  upon  all  metals  excepting 
zinc.  The  articles  to  be  plated  are  first  thrown  into  a  bath 
of  weak  sulphuric  acid  and  water,  and  then  into  a  second 
strong  bath  of  boiling  potash  lye,  when  a  complete  chemical 
cleanness  is  effected.  They  are  then  suspended  in  a  vat  con- 
taining a  solution  of  metal,  and,  having  remained  there  a  suf- 
ficient length  of  timcj  they  are  "  scratched  "  by  a  rapidly  re- 
volving wire  brush,  when  they  are  ready  to  return  to  the 
customer. 

In  emerging  from  the  vat,  the  articles  are  of  a  dull  leaden 
color;  but  they  are  susceptible  of  a  high  polish,  very  little, 
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short  of  that  of  polished  silver.  One  of  the  chief  advantages 
of  the  new  method  is  that  it  obviates  the  liability  of  iron  and 
steel  goods  to  rust,  and  it  is  proposed  that  where  articles  are 
to  be. silver-plated,  a  white  under-coat  shall  be  first  given  by 
means  of  this  new  material,  so  that  when  the  silver  wears 
off  it  will  show  the  silver*white  appearance  beneath. 

The  process  is  now  being  applied  to  coating  vai'ious  sub- 
stances, such  as  harness-fittings,  spurs,  bedstead-springs,  sew- 
ing-machines, gas-fittings,  locks,  keys,  etc. — 8  -4,  December  2, 

1872,  185. 

— — ^ 

HOT-GILDIN^   OF  IRON. 

The  process  of  hot-gilding  of  iron,  and  similar  metals,  has 
been  lately  .much  simplified  by  Kirchmann,  who  produces 
gilt  designs  which  are  very  uniform,  and  which  bear  polish- 
ing. This  is  done  by  rubbing  the  surface  with  soda-amalgam 
(which  amalgamates  it  immediately,  even  if  the  surface  be 
oxidized),  and  then  quickly  applying  a  concentrated  solution 
of  chloride  of  gold,  and  expelling  the  mercury  by  the  heat 
of  a  lamp  or  furnace.  Similar  results  may  be  obtained  with 
platinum  and  silver  salts. — 13  (7,  December  15,  1872, 1624. 

PYBOtPLATING. 

The  term  pyro-plating  has  been  applied  to  a  method  of 
coating  one  metal  with  another  by  the  action  of  heat,  to  dis- 
tinguish it  from  the  electro-plating,  close-plating,  and  amal- 
gamation processes ;  the  peculiarity  being  that  the  coating, 
after  deposition,  is  driven  into  the  surface  of  the  metal  by 
the  aid  of  heat  and  atmospheric  pressure.  It  is  used,  there- 
fore, wherever  the  other  processes  indicated  are  unsuited  or 
impracticable,  and  is  applicable  not  only,  for  coating  with  sil- 
ver, but  also  with  gold,  platinum,  aluminium,  copper,  alu- 
minium-bronze, etc. 

The  object  to  be  coated  must  be  rendered  chemically  clean, 
this  being  efiTected  in  various  ways,  according  to  the  metal 
to  be  operated  upon.  Thus  articles  of  iron  or  steel  are  first 
boiled  in  caustic  alkali,  and  then  cleaned,  under  water,  with 
emery  and  wire  brushes,  and  finally  by  generating  nascent 
hydrogen  upon  the  surface,  the  articles  being  suspended  in, a 
hot  alkaline  solution,  and  made  the  negative  poleof  a  some- 
what powerful  battery.     When   perfectly  clean,  they  are 
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transferred  to  the  plating  bath,  and  the  pi-oper  amount  of 
metal  is  deposited  upon  them  in  the  usual  way. 

The  peculiar  stage  of  the  process  consists  in  submitting 
the  articles  to  the  operation  of  firing.  For  this  a  bright  red 
heat  is  commonly  employed,  at  least  for  articles  that  do  not 
require  tempering.  For  cutting  instruments  the  heat  is  more 
carefully  watched,  and  not  allowed  to  rise  above  460°  or  600** 
Fahr.  When  the  articles  have  attained  a  proper  tempera- 
ture, they  are  withdrawn,  and  instantly  quenched  in  cold 
water. — 21  A^  November^  1872, 1045. 

TESTS   FOR   GILDING. 

According  to  P.  Geyot,  if  a  gilt  sui*face  be  touched  with  a 
drop  of  chloride  of  gold  or  nitrate  of  silver  solution,  the 
former  will  produce  a  brown,  the  latter  a  gray  spot,  if  the 
coating  be  an  alloy,  but  will  have  no  effect  upon  pure  gold. 
For  gilt  paper,  moisten  with  a  drop  of  chloride  of  sulphur, 
which  will  immediately  produce  a  dark-brown  margin,  if  the 
covering  is  not  pure  gold.  Metallic  spangles,  shaken  in  closed 
ilasks  with  chloride  of  sulphur,  suffer  no  change,  if  gold,  oth- 
erwise they  gradually  darken ;  while  under  a  slight  pressure, 
as  in  hermetically  sealed  tubes,  gold  spangles  disappear  in  a 
short  time  by  conversion  into  chloride  of  gold. — 13  C,  De- 
cember 16,  1872,  1624.         

COATING   FIBRBS   WITH   SILVER. 

A  new  industry  has  lately  sprung  up  in  England,  w^hich 
has  already  attained  considerable  development,  namely,  the 
silvering  of  any  given  animal,  vegetable,  or  mineral  sub- 
stance for  ornamental  purposes.  For  this  purpose  two  solu- 
tions are  necessary :  the  first,  composed  of  quicklime,  two 
parts ;  grape-sugar  or  honey,  five  parts ;  tartaric  acid  (or,  for 
want  of  this,  gallic  acid),  two  parts ;  and  water,  650  parts. 
This  is  to  be  filtered,  and  the  solution  placed  in  bottles,  to 
be  entirely  filled  and  thoroughly  sealed,  so  as  to  prevent  any 
action  of  the  air.  For  the  second  solution,  twenty  parts  of 
nitrate  of  silver  are  to  be  dissolved  in  twenty  parts  of  ammo- 
nia, and  the  solution  diluted  with  650  parts  of  distilled  water. 
At  the  moment  of  using,  the  two  liquids  are  to  be  mixed  in 
equal  parts,  and  shaken  carefully  together,  and  then  filtered. 
To  silver  wood,  silk,  hair,  wool,  or  flax,  or  other  fibres,  they 
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are  firet  carefully  washed,  and  immeraed  for  a  moment  in  a 
saturated  solution  of  gallic  acid,  and  then  in  a  solution  of 
twenty  parts  of  nitrate  of  silver  in  1000  parts  of  distilled 
water.  This  double  immersion  is  to  be  repeated  until  the 
appearance  of  the  fibre  is  of  a  fine  silvery  color.  It  is  next 
to  be  immediately  placed  in  the  mixture  of  the  two  first- 
named  solutions  until  it  is  perfectly  silvered,  and  then  in  a 
solution  of  carbonate  of  lime,  washed,  and  allowed  to  dry. 

In  the  case  of  bones,  leather,  and  other  similar  substances, 
the  solution  may  be  applied  with  a  brush,  instead  of  im- 
mersing the  article  in  it.  Earthenware,  etc.,  must  be  coated 
with  stearine  or  varnish  before  the  application  of  the  silver 
solution ;  and  when  the  articles  are  porous,  even  a  coating 
of  soluble  glass  should  be  first  applied.  Ordinary  glass  or 
porcelain  is  to  be  carefully  cleaned  with  distilled  water  or 
alcohol,  and  then  treated  with  a  mixture  of  the  first-mention- 
ed solution,  which  is  to  be  kept  in  a  dish  of  eaiihenware  or 
gutta-percha.  The  deposit  of  silver  begins  after  a  quarter 
of  an  hour,  and  continues  for  several  hours.  The  object  is 
then  to  be  washed  with  distilled  water,  allowed  to  dry,  and 
covered  with  a  protecting  varnish.  If  the  object  be  slightly 
heated,  it  will  accelerate  the  deposit  of  the  silver. 

Metallic  articles  should  be  first  cleaned  with  nitric  acid, 
and  afterward  rubbed  with  a  mixture  of  cyanide  of  potassi- 
um and  silver  powder,  then  washed  with  water,  and  immersed 
in  the  above-mentioned  solutions,  Nos.  1  and  2,  until  they 
are  sufficiently  silvered.  Iron,  however,  must  previously  be 
immersed  in  a  solution  of  sulphate  of  copper. — 5  C^  1872,  xliii., 
544.  ' 

PROCESS   OP   SILVERING  GLASS  VESSELS. 

Dissolve  61f  grains  of  nitrate  of  silver  and  88^  grains  of 
aldehyde-ammonia  in  separate  parts  of  1 J  pints  of  distilled 
water,  mix  the  solutions,  and  filter.  Cleanse  the  article  to 
be  jsilvered  from  every  trace  of  grease  by  washing  with  a  solu- 
tion of  carbonate  of  potash,  rinse  with  alcohol  and  with  wa- 
ter in  succession,  fill  it  with  the  silvering  solution  as  high  as 
it  is  to  be  silvered,  and  hang  it  in  a  water-bath.  The  latter 
must  be  heated  very  gradually.  When  the  tempierature.of 
the  water  reaches  122°Fahr.,  the  silver  begins  to  separate, 
and  little  time  is  then  required  to  complete  the  deposit.    At 

A  a2 
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first,  while  thiD,  the  film  appears  dark,  but  increases  in  brilU 
iancy  until  a  beautiful  silvered  surface  is  produced,  when  the 
object  must  be  removed,  emptied,  and  washed  with  distilled 
water,  or  its  brilliancy  may  be  impaired.  The  aldehyde-am- 
monia may  be  prepared  by  passing  dry  ammonia  gas  through 
aldehyde. — 1  C,  1872,  xxi.,  336. 

METHOD   OP   GILDING   GLASS. 

The  following  simplification  of  Wernicke's  process  for  gild- 
ing glass  has  been  suggested  by  Professor  Bottger,  as  exceed- 
ingly rapid,  besides  being  economical,  and  adapted  to  ordi- 
nary temperatures.  Dissolve  the  chloride  of  gold,  obtained 
by  solution  of  1  gramme  of  pure  gold  in  aqua  regia,  as  nearly 
neutral  as  possible,  in  120  cubic  centimeters  of  pure  water,  and 
6  grammes  of  caustic  soda  in  100  cubic  centimeters  of  water. 
Prepare,  as  needed,  a  reducing  solution  of  2  grammes  of  glu- 
cose, 24  cubic  centimeters  of  water,  24  cubic  centimeters  of  80 
per  cent,  alcohol,  and  24  cubic  centimeters  of  commercial  alde- 
hyde (specific  gravity,  0.870).  To  cover  the  interior  of  a  tum- 
bler, for  example,  with  a  brilliant  film  of  gold,  put  into  a,  sepa- 
rate glass  four  volumes  of  gold  solution,  add  one  volume  of 
soda  solution,  and  then  one-sixteenth  volume  of  reducing  so- 
lution, and  pour  quickly  into  the  tumbler  to  be  gilded  enough 
of  the  mixture  to  half  fill  it.  Keep  it  in  motion  for  several 
minutes,  so  that  every  part  may  be  continually  moistened. — 
6  (7,  1872,  xxxvL,  280..       .  ;       . 

COATING   COPPER  WITH   IRON. 

Professor  Bottger  states  that  ammonia- sulphate  of  iron, 
with  suitable  batteries,  gives  beautiful  results  in  the  electric- 
al deposition  of  iron  into  thin  films  or  thick  plates,  accord- 
ing to  the  process  with  double  salts  of  iron  described  by  him 
about  twenty-six  years  ago.  This  has  proved  of  great  prac- 
tical value  in  the  preservation  of  engraved  copper-plates 
from  wear  in  printing,' by  covering  them  with  a  thin  film  of 
this  peculiarly  hard,  steeHike  iron. — 15  (7, 1872,  xviil,  274. 

TEMPERING  STEEL  GRAVERS,  DRILLS,  ETC. 

According  to  SchUtzleder,  of  Gosling,  watch-makers  temper 
the  points  of  drills,  etc.,  so  that  they  can  be  used  upon  steel 
tempered  in  the  ordinary  way,  by  heating  them  to  a  white 
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heat,  and  inserting  them  into  hard  sealing-wax,  allowing 
them  to  remain  but  a  second,  then  pushing  them  again  into 
another  part  of  the  wax,  and  again  quickly  withdrawing,  to 
repeat  the  opei-ation  in  a  fresh  spot,  until  they  are  too  cold 
to  penetrate  the  wax.  The  tool  is  to  be  moistened  with  tur- 
pentine when  used.,— 14  (7, 1872,  covi.,  419. 

WHITE   METAL  ALLOYS   FOR   MACHINERY. 

An  alloy  of  90  per  cent,  of  tin,  iB  per  cent,  of  antimony,  and 
2  per  cent,  of  copper,  has  been  found  excellent  for  crank  and 
connecting-rod  bearings  on  the  Moscow  and  Nishni  railroad. 
On  the  Kursk-Charcow-Asow  railroad  an  alloy  of  78.5  per 
cent,  of  tin,  11.5  per  cent,  of  antimony,  and  10  per  cent,  of 
copper  has  been  found  very  superior  for  pivots  of  all  kinds, 
slide-valves,  eccentrics,  stuffingrboxes,  etc*  The  Swiss  Nor- 
dostbahn  Company,  in  ordering  locomotives  recently,  requir- 
ed the  following  preparation  as  a  composition  for  axle-jour- 
nals: 10  parts  of  antimony  added  to  10  parts  of  melted  cop- 
per, with  80  parts  of  tin  added,  and  the  alloy  run  into  bars, 
to  be  remelted  for  use.— 6  CyJVbvember  21,  1872,  468. 


PURIFICATION   OF   CAUSTIC  SODA. 

The  sulphur  compounds  present  in  caustic  soda,  prepared 
by  lime  on  a  commercial  scale,  are  entirely  removed  by  the 
simple  and  effective  process  of  Helbig,  of  Gera,  who  uses  a 
blast  of  air,  instead  of  simply  converting  them  into  less  ob- 
jectionable sulphates  of  soda  by  the  employment  of  saltpeter. 
The  lye  is  evaporated  as  usual  in  iron  kettles.  When  a  cer- 
tain degree  of  concentration  is  reached,  the  cyanogen  com- 
pounds are  decomposed,^  with  effervescence  and  development 
of  ammonia,  as  well  as  the  separation  of  graphite.  The  scum 
then  settles,  and  the  mass  becomes  semi-fluid.  The  heat  is 
incrjeased  until  the  mass  is  red-hot  and  liquid ;  air  is  then 
forced  in.  through  an  iron  tube  passing  through  the  cover  and 
reaching  to  the  bottom,  with  such  violence  as  to  keep  the 
mass  in  agitation,  and  is  continued  until  most  or  all  of  the 
sulphur  is  oxidized.  Portions  are  withdrawn  and  examined 
during  the  operation.  After  settling,  the  caustic  soda  is  re- 
moved as  usual.  The  graphite  that  settles  during  the  opera- 
tion floats  on  the  top,  and  may  be  removed ;  but  since  it  is 
useless,  for  pencils,  paint,  etc.,  it  is  generally  allowed  to  con- 
sume.— 14  C,  1872,  ccvL,  376, 
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A   NEW   APPLICATION    OP   CENTRIFUGAL  ACTION    IN  THE   MAN- 
UFACTURE  OP  SUGAR. 

It  is  claimed  th^t  Weinreich  &  Schroder  have  succeeded 
in  the  application  of  centrifugal  action  in  the  production  of 
common  sugar  and  purified  loaf-sugar  without  the  usual 
method  of  liquoring.  In  case  of  the  loaf-sugar,  a  current  of 
air,  drawn  in  by  the  centrifugal  action,  and  with  which  steam 
is  mixed,  is  employed  to  aid  in  the  removal  of  the  last  traces 
of  sii-up.  The  amount  of  sugar  obtained  is  said  to  be  larger, 
and  ten  hours  to  be  sufficient;  after  concentration,  to  produce 
a  marketable  article.  Time,  labor,  and  storage-room  are 
thereby  greatly  economized. — 8  C,  JS^tember  19, 1872,  303. 

COATING  PAPER  WITH  GRAPHITE,  ETC. 

The  following  process  for  coating  paper  with  graphite  has 
been  patented  by  W.  N.  Lake,  of  London.  Unsized  paper,  as 
in  parchmentizing,  is  best  treated  with  a  mixture  of  two  vol- 
umes of  fuming  sulphuric  acid  and  one  volume  of  water.  As 
soon  as  the  surface  seems  gelatinized,  it  is  qui<5kly  removed, 
and  sprinkled  with  graphite  or  other  mineral  substance,  as 
emery,  etc.,  on  one  or  both  sides;  and  then  immediately  im- 
mersed in  water  containing  a  little  soda,  and  finally  carefully 
dried.  This  process  is  also  adapted  to  fabrics  of  vegetable 
fibre— 15  (7,  1878,  14.         [ ;_ 

REMOVING   ODOR   OF  SULPHIDE   OF  CARBON. 

Sulphide  of  carbon  is  an  important  substance  for  many  in- 
dustrial purposes,  but  its  disagreeable  odor  is  very  much  in 
the  way  of  its  extensive  employment.  Quite  lately  a  method 
has  been  devised  for  removing  the  odor,  which  is  said  to  ac- 
complish its  object.  To  effect  this,  it  is  first  to  be  shaken  up 
with  one  per  cent,  of  corrosive  sublimate,  this  operation  be- 
ing repeated  several  times,  after  longer  or  shorter  intervals. 
In  this  way  certain  sulphurets  are  produced,  which  cause  the 
salt  of  the  mercury  to  turn  black.  The  liquid  is  then  to  be 
distilled,  and  that  which  passes  over  will  have  a  much  less 
disagreeable  smell.  If  one  third  of  its  bulk  of  the  oil  of  al- 
monds be  added,  the  result  is  very  satisfactory.  The  sul- 
phide, under  these  circumstances,  emits  a  pleasant  odor, 
somewhat  like  that  of  ethen— 9  B^  August^  1872,  621. 
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SEPARATING  BRASS   FROM  FOUNDBRS'   SLAG. 

An  improved  method  of  separating  the  brass  from  the 
slags  of  brass^fonnders  consists  in  mixing  the  substance  with 
limestone,  coal  dast,  and  oxide  of  iron,  and  subjecting  the 
•whole  to  a  melting  heat.  The  brass  settles  at  the  bottom  of 
the  melted  slag,  and  can  be  drawn  off  in  moulds. — 6  (7,  S^ 
^fimierld,  1872, 378.  

REVIVIFICATION  OF  BOKS-BLACK  WITHOUT  IGNITION. 

Bone-black  used  in  the  manufacture  of  sugar  may  be  re- 
stored to  its  original  powers  without  the  trouble  and  waste 
of  re-ignition  as  generally  practiced.  For  this  purpose  a 
two  per  cent,  ammonia  is  employed,  as  suggested  by  Eis- 
feldt.  The  bone-black  is  subjected  to  the  usual  fermenta- 
tion, or  boiling  with  caustic  soda,  and  washing,  and  placed 
on  perforated  bottoms  in  suitable  iron  vessels,  and  boiled 
with  ammonia,  by  aid  of  steam.  The  ammonia  vapor  given 
off  is  condensed  in  worms,  and  used  again.  The  boiling  lasts 
about  an  hour,  and  is  repeated,  generally  three  times,  until  a 
test  portion  of  the  ammonia,  evaporated  almost  to  dryness, 
and  heated  with  a  few  drops  of  caustic  soda,  does  not  turn 
brown-~-an  indication  that  no  more  organic  matter  is  dis- 
solved by  the  ammonia.  In  avoiding  the  usual  ignition,  by 
this  process,  there  is  not  only  economy  of  fuel,  but  of  the 
carbon  of  the  bone-black,  its  active  constituent,  consumed 
in  ignition.  Besides,  no  reduction  of  sulphate  of  lime  to  sul- 
phide of  calcium  takes  place^  to  be  taken  up  by  the  sirup, 
and  produce  dark-colored  sulphides  in  contact  with  metals. 
Most  of  the  muriatic  acid  is  also  saved,  and  all  of  the  soda, 
in  case  of  fermentation,  at  the  cost  of  but  little  ammonia; 
and,  since  the  bone-black  is  not  acted  on  by  ammonia,  the 
waste  is  fifty  to  sixty  per  cent.  less.  The  cost  by  this  proc- 
ess, on  the  whole,  is  only  about  two  thirds  of  that  by  the  old 
one,  while  the  purification  may  be  made  so  thorough  that  the 
filtration  of  the  sirup  is  far  better.— 14  (7, 18'^2,  CCVI.,  405. 

IMPROVEMENTS  IN  GLASS-SPINNING. 

Recent  improvements  in  glass-spinning  by  Brnnfaut,  as  set 
forth  in  a  <sommunicatioh  of  Professor  Herrmann,  promise  to 
develop  a  new  branch  of  industry.    Prolonged  experiments 
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led  to  the  discovery  of  a  compound  which  affords  threads 
surpassing  ib  fineness  €ven  the  single  cocoon  fibres,  and  ap- 
parently as  soft  and  elastic  as  sil]i:«  This  substance  has:  been 
applied  to  a  variety  of  Uses ;  but  on  account  of  the  skUl  re^ 
quired  in  the.  workman,  and  tite  fatiguing  character  of  the 
labor,  especially  to  the  eyes,  the  articles  njay.as  yet  beclass^ 
ed  as  curiosities*  When  felted,  it  forms  excellent  material 
for  chemical  filters.  It  is  adapted  to  figures  for  brocades, 
etc.,  and  to  the  manufacture  of  clothing,  ornaments,  fumitui-e 
covers,  cuilains,  carpets,  lace^  collars,  etc.,  and  can  be  used  in 
knitting  and  embroidering.  In  softness,  the  articles  approach 
silk,  and  in  the  feel,  the  finest  WQplen,  while  they  are  warmer 
than  the  latter*  and  exceedingly  light.  They  are  compara^ 
tively  free  frona  piechanical  wear,  and  ai'e  not  affected  by 
light,  heat,  inoistur^,  npr  apids,  and,  by  reason  of  their  inck>m- 
bustibility,  are  peci^iarly  adapted  to  ladies'  garments.  The 
annexed  prices  pf  ^  few  articles  will  indicate  the  present 
stage  of  the  manqfaqture^  Cuffs,  $1  15;  collars,  50  cents  to 
$2  50 ;  watch-chains,  25.  Cents  to  ll ;  ladies'  hats,  comDlete^ 
$4  15  to  $26.-15  C,  1873^9.    . 

OIL  FBOM  BIRDS. 

Few  persons  realize  the  extent  to  which  the  oil  obtained 
from  birds  entem  into  ti*ade,  or  are  aware  of  the  amount  of 
destruction  of  life  caused  by  this  business,  threatening  the 
extermination  of  some,  at  least,  of  the  species.  Among  these 
we  may  mention  the  Fulmar  {Fulmana  glaeialisjy  which 
breeds  in,  the  Hebrides,  on.  St.  Kilda,  and  dn  various  other 
portions  of , the  northern  hemisphere.  The  inhabitants  of 
these  islands,  during. the. season  when  this  bird  can  be  most 
readily  obtained,  devote  much  of  their  time  to  its  capture^ 
using  the  fiesh  as  food,  and  preparing  the  fat  for  its  oiL 

This  is  of  a  bright  red.  color,  with  a  penetrating  odor,  and 
has  many  of  th^  physiological  and  chemical  properties  of  cod- 
liver  oil.  It  has  a  specific  gravityx)f  0«992,  is  soluble  in  ether, 
and  sligh.tly  so  in  boiling  alcohoJ^but  much  less. in  cold  alco* 
hoi.  It  contains  a  trace  of  iodine,  and,  with  sulphuric  acid, 
gives  the  color-tept  of  cod-liver  oil.  Soap  made  from  it  has 
a  peculiar  smell. 

It  is  from  the  Penguins,  however,  that  the  largest  supply  of 
oil  is  obtained,  especially  in  the  Falkland  Islands ;  numerous 
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vessels,  manned  by  from  ten  to  fifteen  persons  each,  being 
occupied  during  the  season  in  capturing  the  birds  and  secur- 
ing the  oil*  A  single  schooner  has  been,  known  to  procure 
25,000  to  30,000  gallons  in  the  course  of  from  four  to  six 
weeks.  Eleven  birds  furnish  about  a  gallon  of  oil,  so  that 
the  cargo  of  this  vessel  involved  the  destruction  of  more  than 
276,000  birds*  The  oil  is  sent  to  London,  and  used  solely  for 
dressing  leather. 

The  Dusky  Petrel  {Puffinua  obscurua)^  sometimes  called  the 
Mutton  Bird,  from  its  great  fatness,  is  also  bunted  in  New 
Zealand,  and  other  localities  in  the  Pacific,  on  account  of  its 
fat.  The  oil  will  run  out  of  the  mouth  of  the  young  birds 
when  squeezed.  This  oil  has  been  used  as  a  liniment  for 
rheumatism,  ^nd  answei*s  well  for  illuminating  purposes.  It 
is  said  to  be  very  similar  to  goose  fat.  Other  species  of  the 
petrel  family,  as  also  the  Frigate  Pelican  (Tach^petes  aqui- 
lus)^  are  hunted  for  the  same  purpose.  The  fat  of  the  Os- 
tnch  {Struthio  camdus)  is  likewise  saved  by  the  huntere,  and 
eaten  on  bread,  as  a  substitute  for  butter.  It  also  has  a  local 
reputation  as  a  remedy  for  rheumatism  and  in  bilious  affec- 
tions. The  Cassowary  is  prized  for  the  same  purpose.  A 
peculiar  kind  of  goat-sucker  found  in  Trinidad  and  Venezuela 
(the  JSteatoTfiis  caripensiSy  or  Fat  Bird)  derives  its  generic 
name  from  its  immense  accumulation  of  fat  under  the  skin, 
for  which  it  is  hunted  by  the  Indians. — 2  Ay  Mb.  1, 1873,  95. 

IMPBOVBMBNT  IN  MANUFACTURE  OF  PAPER  PULP  FROM  WOOD. 

In  the  chemical  methods  (especially  those  of  Sinclair  and 
Tessie  de  Motay)  for  converting  wood  into  pwlp  for  paper 
(admitted  to  be  superior  to  the  mechanical  methods  on  ac- 
count of  the  economy  of  power,  and  the  non-requirement  of 
a  prolonged  beating  so  injurious  to  toughness  of  the  stuff), 
high  pressure,  up  t6  fourteen  atmospheres,  and  a  strong  soda 
solution  are  required,  together  with  subsequent  beating,  and 
consequent  reduction  of  tenacity  below  that  of  rag  stufil 
Ungerer  now  claims  from  experiments  in  his  laboratoiy  (to 
be  followed  up  by  tests  in  a  mill,  in  courae  of  construction, 
and  intended  to  turn  out  50  cwt.  daily),  that  it  is  possible  to 
dispense  with  the  costly  process  of  mechanical  comminution 
of  the  wood,  and  to  get  along  with  a  steam  pressure  of  but 
five  to  six  atmospheres,  as  well  as  with  half  the  amount,  of 
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soda,  and  one  fifth  the  chlorine  required  by  Sinclair's  process.- 
The  conversion  of  the  wood  is  so  complete  that  subsequent 
beating  is  unnecessary,  and  not  only  is  mechanical  power 
economized,  but  a  reduction  in  tenacity  of  the  stuff  avoided, 
and  the  addition  of  rag  stuff  rendered  unnecessary.  It  is  also 
claimed  that  twenty-eight  per  cent,  more  of  the  soda  can  be 
recovered.  In  addition  to  simplicity,  avoidance  of  high  press- 
ure, and  cheapness,  it  is  stated  that  the  process  is  not  con- 
fined to  the  manufacture  of  paper,  but  that  it  is  adapted  for 
preparing  hemp,  flax,  etc.,  without  the  preliminary  operations 
of  rotting,  breaking,  etc.— 16  (7, 1872,  VI.,  8  and  9, 137. 

CEBBSINE. 

Among  other  substances  recently  introduced  to  notice  is 
one  called  ceresine,  which  is  obtained  near  Vienna  and  else- 
where, in  combination  with  ozokerite  or  fossil  wax.  By  heat- 
ing the  latter  to  672®  Fahr.  in  a  distilling  apparatus,  a  viscid 
oil,  which  becomes  condensed,  is  driven  off.  After  cooling 
the  oily  mass  to  about  158°  Fahr.,  sulphuric  acid  is  to  be  add- 
ed, and  the  mixture  digested  until  the  carbonaceous  matters 
are  separated.  By  a  succession  of  manipulations  unneces- 
sary to  mention,  the  last  of  which  consists  in  filtering  it  hot 
through  animal  charcoal,  ceresine  is  obtained — white,  semi- 
transparent,  or  opaline,  and  strongly  resembling  ordinary 
white  wax  or  paraifine ;  without  odor  or  taste,  melting  at 
about  140®  Fahr.,  with  a  specific  gravity  of  0.88,  insoluble 
in  water,  but  soluble,  in  alcohol.  Candles  can  be  made  from 
this  of  a  hardness  equal  to  that  of  stearin,  burning  with  a 
beautiful  white  light,  very  lustrous,  and  having  twenty  per 
cent,  more  illuminating  power  than  stearin.  It  will  not  form 
a  soap  with  alkalies,  but  may  be  mixed  in  all  proportions 
with  wax,  and,  when  the  two  are  melted  together,  it  is  im- 
possible to  separate  or  distinguish  them.  It  is  now  used 
for  various  pharmaceutical  purposes  in  Vienna  for  which  wax 
would  be  employed,  among  them  unguents  of  all  kinds.  In- 
deed, for  any  purpose  it  is  fully  equal  to  wax  or  Btearin.  Not- 
withstanding its  valuable  qualities,  the  price,  by  the  pres- 
ent mode  of  manufacture,*  is  much  less  than  that  of  wax, 
stearin,  or  paraffine,  being' scarcely  niore  than  one  fifth  that 
of  the  first -mentioned  substance. -^9 -B,  iVovemfter  1^^1872, 


87. 
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LEATHER  GLUE. 

A  substance  known  as  "leather  glue"  is  prepared  by  mix- 
ing, ten  parts  of  sulphide  of  carbon  with  one  of  oil  of  turpen- 
tine, and  adding  enough  gutta-percha  to  thicken  the  mass. 
The  leather  surfaces  to  be  united  must  be  freed  from  oil, 
which  is  acconaplished  by  subjecting  them  to  pressure  by  lay- 
ing the  leather  upon  blotting-paper  and  applying  a  hot  iron. 
Alter  tacking  together  the  edges  to  be  joined  with  the  ce- 
ment, they  are  to  be  kept  under  pressure  until  the  glue  is 
entirely  dry. — 16  £7, 1 8Y2,  xxn.,  362. 

IMFBOYED   ELASTIC  BANDS. 

The  ordinary  elastic  bands,  with  rubber  threads  woven 
into  them,  lose  their  elasticity  in  a  short  time  by  action  of 
the  atmosphere ;  but  bands  free  from  this  defect,  and  at  the 
same  time  more  elegant  and  stronger,  are  made  at  no  greater 
cost  by  causing  two  stnps  of  cloth,  previously  coated  on  the 
inner  surfaces  with  a  solution  of  India  rubber  in  benzine, 
and  with  a  band  of  stretched  gum  threads  or  a  gum  band 
inserted  between  them,  to  pass  through  rollers,  compacting 
the  three  by  this  pressure  into  a  firm  fabric. — 25  (7,  XLV., 
362.  

THE  SPONGE  TBADE. 

According  to  the  "Report  on  Commercial  Relations  for 
1871,"  sponge  is  exported  from  N^assau  to  the  United  States, 
England,  and  France.  Within  the  last  two  yeare  the  greater 
portion  has  come  to  the  United  States. 

About  500  vessels  are  engaged  in  "sponging,"  and  4000 
men  find  employment.  The  several  qualities  are  shipped  un- 
der the  names  of  sheep-wool,  glove,  fine  reef,  velvet,  yellow, 
and  grass  sponge.  The  grounds  from  which  the  sponge  is 
taken  are  east,  west,  and  south  of  Kassan ;  the  finest  being 
taken  from  William's  Cay,  Andros  Island.  These  last  are 
used  for  surgical  purposes,  and  are  exported  to  the  United 
States,  as  Europe  is  supplied  from  the  Mediterranean. 

The  sponge  obtained  at  Abaco  is  exported  to  France ;  the 
same  quality  being  found  at  Key  West,  the  American  mar- 
ket is  supplied  from  the  latter  place. — Commercial  BelcUiona^ 
1871. 


570    ANNUAL  RECOm)  OF  SCIENCE ^^D  INDUSTRY. 


PREPARATION  op  FRENCH  CHALK. 

The  substance  generally  known  as  ^French  chalk,  used  by 
tailors  for  making  marks  upon  cloth,  is.  manufactured  by  i*ub^ 
bing  up  ultramarine,  ochre,  eta  (according  to  the  color  de- 
sired), with  pipe-clay  softened  with  water.  The  mixture  is 
then  poured  into  moulds,  and  dried  in  a  slightly  heated  room* 
—21  A^Deeember^  1872, 1142. 


YELLOW   COLOR   OP   SILK. 

.  .     •    -  -  ■ 

Pfeiffer  informs  us  that  the  yellow  color  of  silk  is  a  more 
or  less  altered  chlorophyl,  which  has  been  deprived  of  its 
blue  color.  He  succeeded  in  extracting  nncolored^  chloro- 
phyl fi*om  the  raw  ^ilk,  wJiich,  when  heated  with  ether  con- 
taining hydrochloric  acid,  could  be  again  divided  into,  the 
blue  and  yellow  constituents. — 13  J.,  February  16, 1873, 70. 


SILK  WITHOUT  THE  SILK-WORM. 

It  is  said  that  the  Italian  manufacturer,  Marasi,  has  patent- 
ed a  very  simple. process  for  the  production  of  silk  from  the 
bark  of  the  mulberry- tree,  in  which  chemical  agents  pi^e^ 
viously  unsuccessfully  employed,  such  as  soda,  lime,  etc.,  ai'e 
dispensed  with.  Fibres  are  said  to  be  obtained  entirely  free 
from  parenchytn^,  and  resembling  in.  color,  appearance,  fine- 
ness,^ and  strength  a  specimen  of  Moorish  «ilk.  Similar  state- 
ments have,  howover,  heretofore  proved  unfounded.  —  8  (7, 
January  16, 1873,  22.  .  ■  . 

IMPROVEMENTS   IN  THE   MANUFACTURE   OF   SILK. 

In  an  account  of  the  progress  of  silk  manufacture,  by  Al- 
can,  the  two  following  items  seem  of  particular  intei-est : 

It  occurred  to  Alcan  to  simplify  the  process  for  killing 
the  worms  in  the.$ilk  cocoons,  by  employing  a  volatile  aubr 
stance  (oanEiphor)  instead  of  steam,  which  is  generally  em- 
ployed in  European  countries,  at  a  risk  of  loss  by  subsequent 
rotting,  etc.,  unless  the  cocoons  are  carefully  and  thoi'ouglily 
dried. 

About  40  pounds  of  cocoons  wem  ti-ansported  frqna  South- 
ern France  to  Paris,  in  a  box  in  which  a  small  quantity:  of. 
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camphor  had  been  placed,  and  on  the  crevices  of  which 
paper  bad  been  pasted.  Although  the  tmnsportatiou,  with 
the  greatest  dispatch,  occurred  at  a  season  of  the  year  when 
the  temperature  was  favorable  to  the  metamorphosis,  upon 
opening  the  box,  several  weeks  after  its  arrival  at  its  des- 
tination, not  a  single  buttei-fly  was  found ;  all  the  cocoons 
were  perfectly  sound,  and  the  worms  had  assumed  mummy- 
like properties,  were  black  and  hardened,  and  occasioned 
no  Btain  of  any  kind.  Practically,  no  appreciable  amount 
of  camphor  had  been  volatilized.  This  experiment  certain- 
ly shoivs  that  this  method  of  transporting  cocoons  merits 
consideration. 

The  great  defect  in  the  processes  for  unwinding  the  co- 
coons, which  in  so  many  ways  affect  the  quality  and  quantity 
of  the  product,  lay  in  the  necessity  of  employing  water  of 
a  high  and  uniform  temperatui*e,  originally  maintained  by  di- 
rect application  of  fire,  but  since  1810,  indirectly,  by  use  of 
steam..  In  the  last  two  or  three  years,  Limet,  a  manufac^ 
turer  of  Cosne,  introduced  a  new  process,  involving;  the  alter- 
nate and  also  combined  use  of  steam  and  water.  By  one 
stop-cock  steam  is  first  admitted,  in  ol'der  to  soften  the  co- 
coons; by  opening  another,  they  are  then  satumted  with  wa- 
ter; in  this  condition  they  would  sink;  but, by  opening  a 
third  stop-cock,  the  water  is  forced  out  by  the  pressure  of 
the  steam,  the  cocoons  st^ell  and  float  again,  and  the  unwind- 
ing is  accomplished  ^ith  the  greatest  ease.  The  quality  of 
the  silk  is  improved  in  many  respects,  the  amount  of  waste 
diminished,  and  labor  economized. — 6  C^  September  5,1872, 
353.  _^ 

PBESEBVATION   OF   HAIBS  FOB  THE  HAITEB. 

A  method  of  treating  animal  hair  for  the  uses  of  the  hat- 
ter, which  has  been  kept  secret  for  a  long  time,  is  now  known 
to  consist  in  the  application  of  a  solution  of  the  nitrate  of 
mercury  for  the  purpose  of  preventing  the  putrefaction  of  the 
fibre.  This  substance,  however,  is  known  to  be  very  delete 
rious  both  to  the  health  of  the  workmen  and  to  the  imple- 
ments of  the  trade ;  and,  quite  recently,  carbolic  acid  or  creo- 
sote has  been  used  to  great  advantage  as  a  substitute.  This 
has  the  property  not  only  of  preserving  the  animal  matter, 
but  of  cai:(sing  the  hairs  to  contract,  thus  rendering  them 
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more  apt  to  felt.  The  subsequent  treatment  of  the  fibre  is 
according  to  the  usual  process,  and  the  carbolic  acid  (or  the 
carbolates,  if  preferred)  may  be  added  to  the  oleaginous  or 
astringent  elements  used  by  hatters. — 9  J5,  July  25, 1872,  607. 


MATERIAL  FOB  MOULDINGS. 

According  to  Mr.  C.  Muratori,  of  London,  a  compound  of 
alum,  glue,  and  sawdust  offers  a  convenient  material  for  or- 
namenting furniture  or  other  wood-work.  It  is  easily  mould- 
ed, and  by  drying  becomes  so  hard  that  it  readily  takes  a 
high  polish.— 16  C,  1872,  xin.,  208. 


MICBO-OHBMICAL  INVBSTIGATIOK  OF  FIBBBS. 

A  valuable  contribution  to  the  methods  for  determining 
the  character  of  different  fibres,  animal  and  vegetable,  has 
lately  appeared  in  an  inaugural  dissertation  presented  to  the 
University  of  Zurich  by  Albert  Schleseniger,  upon  what  he 
calls  microscopical  and  micro-chemical  methods  of  investiga- 
tion. After  mentioning  the  peculiarities  of  fibres,  he  gives 
tables  of  the  reactions  of  the  different  coloring  matters ;  for 
instance,  dividing  the  vegetable  fibres  into  three  groups, 
namely,  those  which  are  colored  yellow,  brownish-yellow,  or 
reddish-yellow,  by  iodine  and  sulphuric  acid ;  those  which 
are  colored  green ;  and, third,  those  which  are  colored  blue  by 
the  same  chemicals. 

A  similar  arrangement  is  followed  in  regard  to  the  animal 
fibres.  The  whole  memoir  is  full  of  important  suggestions, 
which  can  doubtless  be  readily  turned  to  practical  account. 
— Inaugtiral  Dissertation  of  Albert  Schleseniger, 


PBH-LAH   WAX   OF  THB   CHINBSE. 

One  of  the  most  interesting  articles  of  commerce  in  China 
-consists  of  what  is  called  peh-lah  wax,  or  insect  wax,  an  ex- 
udation from  certain  trees,  particularly  a  species  of  Rhus  and 
lAgustrum^  formed  in  consequence  of  the  puncture  of  the 
branches  by  a  species  of  Cocciis.  These  insects  are  white 
when  firat  developed,  but  when  they  yield  their  wax  are  red, 
«nd  attached  closely  to  the  branches  of  the  trees.     At  firet 
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they  are  about  the  size  of  a  grain  of  rice ;  but  after  the  wax 
is  produced,  the  accumulation  is  as  large  as  a  hen's  egg.  The 
insect  commences  to  secrete  the  viscous  substance  in  the 
spring,  this  taking  the  form  of  a  silky  down,  which  thickens 
and  hardens.  In  August  or  September  the  balls  hang  like 
grapes,  which  are  gathered  by  detaching  them  with  the  fin- 
gers, and  after  being  dried  in  the  sun  they  are  purified  and 
refined.  This  wax  is  in  general  use  in  China  and  Japan, 
where  large  tracts  of  land  are  planted  with  the  trees  referred 
to,  upon  which  the  insects  are  reared.  The  insect  is  propa- 
gated by  means  of  its  eggs,  which  are  collected  in  clusters  in 
the  shells  of  the  balls.  As  met  with  in  commerce,  the  peh- 
lah  wax  is  nearly  pure,  and  melts  at  190°  Fahr,  It  is  sold 
in  cakes  of  a  circular  form,  and  of  different. sizes.  It  dissolves 
easily  in  naphtha,  and  contains  eighty-two  per  cent,  of  car- 
bon, fourteen  of  hydrogen,  and  four  of  oxygen.  It  is  used 
like  bees-wax  in  making  candles,  and  for  other  similar,  pur- 
poses, where  its  high  melting  temperature  is  an  advantage. 
The  light  of  these  candles  is  of  great  brilliancy,  and,  if  a  little 
oil  be  mixed  with  the  wax,  they  do  not  gutter.  It  has  been 
known  in  Europe  about  twenty  years ;  but,  so  far,  its  impor- 
tation has  not  been  as  great  as  the  value  of  the  material  would 
seem  to  warrant.— 17  A^May  1, 1872,  262. 


DETECTION   OP   ADULTERATIONS   OP  MADDER. 

•  ... 

A  simple  method,  quoted  from  Pernod,  is  given  in  Irony 
for  detecting  the  more  probable .  adulterations  of  madder. 
These  he  divides  into  two  classes:  those  which  give  colored 
compounds  with  oxide  of .  tin,  etc.,  such  as  logwood,  peach- 
wood,  burwood,  etc. ;  and  those  which  contain  tannin,  with 
little .  or  no  coloring  matter,  such  as  oak-bark,  extract  of 
chestnut,  etc.  These  latter  substances  produce  a  black  or 
brown  color  with  solutions  of  iron.  To  detect  adulterations 
of  the  fii-st  class,  take  a  piece  of  white  paper  of  four  inches 
square,  dip  it  into  a  solution  of  tin  crystals,  lay  it  on  a  white 
earthenware  plate,  and  sprinkle  a  little  of  the  finely  pow- 
dered sample  upon  it.  If  logwood  be  present,  purple  spots 
will  appear  in  about  half  an  hour.  Peach  and  barwood  will 
be  betrayed  by  red  spots,  and  fustic  by  yellow ;  while,  purg 
madder  gives  merely  a  faint  yellow  color.    A  piece  of  paper, 
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similarly  steeped  in  sulphate  of  iron,  will  serve  for  the  detec- 
tion of  tHe  second  class  of  impurities,  every  particle  of  which 
will  be  indicated  by  a  :fine  black  spot.  An  adulteration 
amounting  only  to  one  part  in  a  thousand  parts  of  madder 
may  thus  be  detected.— 2  A,  February  1, 1873,  83, 

BSDUGINO   THB   INTENSITY   OF   A.  NEGATIVE, 

f         •  ...  •  . 

According  to  Letalle,  a  negative  can  be  diminished  in  in. 
tensity  by  first  washing  it  and  then  covering  it  with  a  solu- 
tion containing  fifteen  grains  of  chloride  of  gold  and  0.63  of 
a  quart  of  water.  The  operation  is  to  be  repeated  until  the 
plate  has  obtained  a  proper  tone.  A  quantity  of  nitric  acid 
is  then  to  be  poured  on  one  corner,  enough  to  cover  the 
whole  plate,  when  the  silver  is  immediattely  dissolved  and 
almost  disappears.  It  is  then  to  be  re-enforced  with  sulphate 
of  iron,  and  then  re-appears  with  a  great  degree  of  transpar- 
iMicy.  Pyrogallic  add  may  be  made  use  of  to  bring  it  up 
both  to  the  desired  degree  of  intensity  and  to  that  of  trans- 
parency. The  image  which  remains  after  the  application  of 
the  nitric  acid^  on  account  of  its, great  transparency,  is  well 
adapted  for  taking  large  pictures. ^-3  J5,  Api*il  24, 1873,  ^20. 

... 

GUMMATE    OF  lEON  PHOTOGEAPHIC  PAPBE* 

*  -  •  « 

The  British  Journal  of  Ehotogrjaphy  announces  a  remarka- 
ble compound  of  gummic  acid  and  sesquioxide  of  iron  which 
renders  paper  coated  with  it  sensitive  to  light.  To  prepare 
it  we  are  directed  to  add  ammonia  carbonate,. carefully  imd 
with  continual  stirring,  to  a  solution  of  sesquichloride  of  iron, 
until  the  mixture  effervesces  violently.  Filter  the  liquid, 
saturate  the  paper- with  it,  dry  in  the  dark,  and  then  cover 
it  with  a  tolerably  thick  film  of  gum*arabie,  and  a  lay^*  of 
gummate  of  iron  will  immediately  foitn  upon  it.  Paper  thus 
prepared  does  not  become  deep  yellow  for  some  time,  and,  if 
perfectly  dry,  remains  very  flexible  for  a  long  period,  and  re- 
tains a  fine  gloss. — 9  "P,  May  1, 1873,  isa 

PEEPARATION   OF  COTTON  F0E  COLLODION. 

M.  Adolph  Martin,  of  Paris,  has  lately-suggested  a  new  mode 
of  preparing  cotton  for  collodion^  which  is  extremely  soluble 
and  well  adapted  for  many  purposes  of  photography.  For 
this  purposcrhe  takes  two  parts  Of  sulphuric  acid  of  66^  Fahr., 
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to  which  he  adds  one  part  of  dry  nitrate  of  potash.  When  the 
mixture  reaches  the  temperatoi'e  of  130°  Fahr.,  the  cotton  is 
introduced  in  small  bunches,  taking  care  to  allow  it  to  be- 
come moistened  as  rapidly  as  possible.  After  seven  or  eight 
minutes,  the  whole  is  turaed  into  a  lai*ge.  quantity  of  water 
and  repeatedly  washed.  These  washings  are  continued  until 
-the  cotton  becomes  completely  neutral,  and  it  is  then  carded 
with  copper  cainls  to  remove  all  it&  pulverulent  matter.  The 
proper  proportions  are  eight  grammes  of  cotton  to  300 
grammes  of  the  mixture  above  mentioiied.^-*-3  J?,  April  24, 
1873,718, 

*  •  .     . .  , 

PERSISTENT  ACTINISM   OF  A  BICHROMATJ!  IMAGE. 

According  to  Marion,  of  Paris,  as  announced  in  Nature^  if 
a  bichromate  photographic  image,  printed  in  the  sun,  be 
brought  into  contact  with  another  bichromate  surface  in  the 
dark,  a  similar  impression  will  be  made  upon  th^  latter.  lii 
fact,  a  carbon  picture  fresh  from  the  frame  can  be  employed 
as  a  printing-block,  from  which  any  number  of  impressions 
<^au  be  obtained,  as  if  a  sufficient  ^^[u»ntity  of  sunlight  had 
ll^eeh  stored  up  in  the  original  impression  to  produce  an  act-, 
-ive  effect  by  merely  bringing  the  surface  in  contact. 
:  This  discovery,  if  verified,  is  considered  of  very  great  im- 
portance, since  it  is  alleged  that  if  a  single  photograph  be 
-printed  m  ^e  sun,  we  can  from  this  procure  a  large  number 
of  eopies,  all  of  which  will  be  as  delicate  and  v^gorous^  as  the 
original.  For  this  purpose  a  sheet  of  gelatine,  sensitized  with 
bichromate  of  potash,  is  put  under  a  negative  and  printed ; 
it  is  withdrawn  from  the  printing-frame,  and  immersed  in  a 
weak  solution  of  bichromate  of  potash,  whrch  swells  up  those 
portions  of  the  surface  that  have  not  been  attacked  by  light, 
and  tlius  produces  a  picture  in  relief.  The  sheet  of  gelatine 
is  then  put  into  a  press,-  and  impressions  from  it  taken  <m 
sensitive  carbon  tissue,  the  block  being  moistened,  from  time 
to  time,  with  bichromate  solution.  The  copies  thus  produced 
tipon  the  tissue  are  not  fully  printed,  and  can  not  be  devel- 
oped at  once;  they  are  simply  incipient,  or  nascent  pictures, 
and  require  preservation  in  the  dark  for  some  hours,  to  allow 
the  action  of  the  light  to  continue,  exactly  in  the  same  way 
as  if  the  carbon  tissue  had  been  exposed  to-^unlight  for  a  few 
minutes,:    When  the  prints- have  been  kept  sufficiently  long, 
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they  are  developed  in  warm  water,  and  fine,Yigoroas  copies 
are  the  result,— 12  A^  May  22, 1873, 67. 

szekely's  brilliant  fhotogbaphs. 

In  order  to  avoid  the  usual  strengthening  of  the  negative, 
and  any  consequent  necessity  for  retouching,  the  requisite  in- 
tensity is  ohtained  by  accurately  superposing  two  simply  de- 
veloped negatives,  after  having  varnished  them,  and  fasten- 
ing them  in  position  by  means  of  paper  strips  pasted  on  the 
^edges.  The  combination  is  printed  from  in  diffused  daylight 
as  an  ordinary  negative,  and  the  pictures  are  said. to  have  ^ 
strength  and  softness  unattainable  by  a  single  negative. — 15 
(7, 1873,  VI.,  86.  

COATING  FOR  PLASTER  CASTS,  ETC. 

Articles  of  glass  and  plaster  are  frequently  covered  of  late 
with  mica  powder,  instead  of  bronze,  and  the  following  proc- 
ess is  recommended  by  Schelhass,  of  Munich,  as  affording  a 
cheap,  durable,  and  beautiful  coating  for  such  articles,  supe- 
rior to  metallic  bronze  in  being  unaffected  by  sulphurous  va- 
pors, and  capable  of  being  freed  from  dust  and  dirt,  without 
injury,  by  washing.  Mica  scales,  perfectly  whitened  by  boil- 
ing with  hydrochloric  acid,  or  by  calcination,  are  washed  and 
dried,  and  finely  pulverized  by  grinding,  sifting,  and  elutria- 
tion,  then  stirred  into  thinned  collodion,  and  laid  on,  a  num- 
ber of  times,  like  a  color,  with  a  soft  brush. — 6(7,  Jfay  15, 
1873,199. 

RENDERING  FABRICS   WATER-PROOF. 

Dissolve  one  part  by  weight  of  caoutchouc,  and  one  of  pai^ 
affine  or  stearine,  in  two  of  benzine;  dilute  as  much  as  nece^ 
sary,  and  either  saturate  the  fabric  with  it,  or  lay  it  on  with 
a  brush.— U  (7,  CCVIIL,  1873, 159. 

IMPROVED  CARDING-MACHINB. 

• 

An  important  improvement  in  carding-machines  has  re* 
eently  been  made  in  England  by  the  substitution  of  flat  for 
roundwires.  The  former  have  greater  resistance,  when  work- 
ed edgewise,  and  are  consequently  less  liable  to  break  or  be- 
come impaired ;  and,  since  they  require  less  and  lighter  grindr 
ing,  they  also  last  longer.    Their  points  being  sharper  ahd 
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longer,  also  reiidef  th6  cards  more  effective.  The  material 
is  alsp  worked  beUer,  because  the  spaces  between  the  wires, 
on  account  of  their  diminished  thickness,  are  greater,  and 
impurities  collect  in  them,  and  can  readily  be  removed. — 
9  <7,  March,  1873,  40.  

IMPROVED   METHOD    OF  DELING   CLOTH   FABEICS. 

An  improved  method  of  drying  cloth  textures,  devised  by 
Bastaert,  and  one  that  probably  may  be  applied  advanta- 
geously on  a  large  scale  in  the  laundry,  consists  in  passing 
them  over  several  rows  of  apertures  in  iron  pipes,  out  of 
which  superheated,  steam  issues.  This  penetrates  the  cloth, 
and  dries  it,  in  Virtue  of  the  tendency  of  the  steam  to  absorb 
water,  and  to  its  high  temperature.  The  steam  is  drawn  into 
a  flue  above,  in  which  there  is  a  strong  current  of  air.  One 
advantage  of  the  process  is  that  the  oHginal  surface  of  the 
wjebas  not  exposed,  thuB  avoiding  the  injury  it  is  apt  to  sus- 
tain from  contact  with  heated  drums  or  plates  in  the  ordinary 
process. — 18  -4,  May  30, 1873,  272. 

ANTHEAPUEPUEINE,  A  NEW  ALIZARINE  DTE. 

Mr.  William  H.  Perkin,  to  whom  we  owe  so  much  for  his 
reaeai^hes  among  the  aniline  colora,  has  lately  communicated 
a  paper  to  the  .Chemical  Society  of  London  upon  Anthrapur- 
purine,  in  which  he  i'emarks  that  his  attention  has  for  some 
time,  been  directed  to  artificial  alizarine,  with  a  view  of  elimi- 
nating, certain  associated  colors  and  utilizing  them  in  the 
arts.  .He  has  now  succeeded  in  separating  one  of  these,  and 
making  and  inti*odUcing  it  to  notice,  under  the  name  of  An- 
thrapurpurioe.  His  method  consists  in  dissolving  the  crude 
coloring  matter  in  dilute  carbonate  of  soda,  and  then  agita- 
ting.the  resulting  solution  with  freshly  precipitated  alumina, 
which  combines  with  the  alizarine,  leaving  the  anthrapurpu- 
rine  in .  solution.  This  is  filtered  from  the  alizarine  liq^uid, 
heated  to  boiling,  and  acidified  with  hydrochloric  acid.  The 
coloring  matter  which  is  present  is  collected  on  a  filter, 
washed  and  dried.  The. Anthrapnrp urine  thus  obtained  is 
Tery  impure,  being  associated  with  a  substance  which  dyes 
alumina  mordant  of  an  orange  color  (and  which  is  now  under 
investigation),  as  well  as  with  anthrafluvric  acid,  etc.  Per- 
kin gives  a  method  for  obtaining  a  pure  anthrapurpurine, 

Bb 
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and,  as  the  result  of  numerons  inquiries,  he  finds  that  it  has 
about  the  same  affinity  for  mordants  as  alizarine,  and  that 
the  colors  it  produces  are  analogous  to  some  extent,  as  it 
produces  red  with  alumina,  purple  and  black  with  iron  moi^ 
dants.  It  is,  however,  in  many  respects  superior  to  alizarine, 
as  the  reds  are  much  purer  and  less  blue  than  those  of 
alizarine,  while  the  purples  are  bluer  and  the  blacks  more 
intense.  The  fastness  of  the  colors,  against  soap  and  light, 
is  equal  to  that  of  alizarine.  When  used  to  dye  turkey-red 
it  produces  very  brilliant  colors  of  a  scarlet  shade,  which 
are  of  remarkable  permanence.  Specimens  presented  in  con- 
nection with  the  communication  of  Mr.  Perkin  show  a  decided 
superiority  over  alizarine  in  the  purity  and  brightness  of 
the  proper  color. — 21  A^  May^  1873,  425, 

USES   OP  PURPUBINK. 

Purpuriue  can  be  employed  for  dyeing  cotton,  wool,  or 
silk  of  a  black,  red,  rose,  or  lilac  color.  Cotton  is  printed 
with  the  usual  madder  mordant,  colored,  and  soaped  at  122° 
to  144°  to  restore  the  whites  and  clear  the  colors.  Passins: 
through  bran  improves  the  whites.  Wool  is  mordanted  in 
alum  and  tartar,  or  bichloride  of  tin  and  tailait,  and  dyed  by 
boiling  half  an  hour  in  a  purpurine-bath.  A  little  tannin 
may  be  added  with  advantage  to  the  mordant.  For  printing 
wool,  about  300  grains  of  purpurine  and  60  grains  of  carbon- 
ate of  soda  are  dissolved  in  hot  water,  thickened  with  starch, 
and  increased  to  about  one  quart,  then  printed  and  steamed. 
For  crimson,  alum  and  tartar  are  used  as  mordants.  Silk 
takes  colors  beautifully,  especially  reds,  by  mordanting  with 
acetate  of  alumina  and  chalk,  drying,  gumming  slightly  .with 
tragacanth  solution  (100  to  200),  printing  with  a  solution  of 
480  grains  of  purpurine  and  180  grains  of  crystallized  carbon- 
ate of  soda  in  water,  filtered,  and  thickened  with  3000  grains 
of  roasted  starch,  then  steamed  and  soaped  at  144°.-^—]  3  C, 
JIfarc/i  15, 1873,403.  

DYEING   SILK. 

The  practice  of  boiling  with  soap  in  the  process  of  scour- 
ing silk  has  recently  biseh  abandoned ;  and  it  is,  instead,  sim- 
ply plunged  into  a  boiling  soap-bath  containing  one-quarter 
pound  of  Marseilles  soap  to  each  pound  of  silk,  until  it  is  en- 
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tirely  tingummed,  when  it  is  turned,  and  the  portions  of  the 
skeins  on  the  rods  scoured.  It  is  then  placed  in  a  second 
bath  containing  three  ounces  of  soap  to  the  pound  of  silk, 
and  turned  every  quarter  of  an  hour  several  times.  The  sec- 
ond bath,  with  the  addition  of  ten  per  cent,  of  soap,  may  be 
used  as  the  first  bath  for  the  next  lot.  The  silk,  by  this  treat- 
ment, retains  more  of  its  gloss  and  smoothness,  and  does  not 
become  woolly,  as  is  frequently  the  case  on  boiling.  To  dye 
it  brown,  soap  it  and  ground  it  without  washing  in  the  clear 
liquid  obtained  by  boiling  four  to  five  ounces,  of  turmeric, 
and  allowing  it  to  settle.  Then  wash  twice,  place  from  ten 
to  twelve  hours  in  an  alum-bath,  wash  twice  again,  and  dye  at 
113®  with  fustic,  archil,  brazil-wood,  logwood,  and  some  soap, 
according  to  the  tint  desired.  After  dyeing,  it  is  cleansed 
with  fuller's  ieaith,  well  rinsed,  and  cleared  with  a  little  oil 
dissolved  in  a  solution  of  potash. — 24  (7, 18V3,  99. 

COLORING  KID   GLOVES. 

According  to  Reimann's  Journal  of  Dyeing^  the  gloves  are 
to  be  smoothly  fitted  on  a  wooden  form,  and  the  coloring  so- 
lution is  to  be  brushed  on ;  the  different  colors  being  pro- 
duced as  follows :  JBlack :  The  glove  is  washed  or  brushed 
with  alcohol,  dried,  and  then  brushed  with  a  decoction  of  log- 
wood, and  after  ten  minutes  the  logwood  liquid  again  applied ; 
after  ten  minutes  more,  dipped  into  a  solution  of  green  vit- 
riol, and  then  brushed  off  with  warm  water.  If  the  color  is 
not  as  dark  as  desired,  some  decoction  of  fustic  or  quercitron 
may  be  added  to  the  logwood  liquid.  Nitrate  of  iron  may 
also  be  substituted  with  advantage  for  the  gi-een  vitriol. 
When  the  glove  begins  to  dry,  it  is  rubbed  with  some  fine 
olive-oil  and  French  chalk, and  then  placed  between  flannel; 
and  then  pressed,  again  well  rubbed  with  olive-oil  and  the 
chalk,  and  drawn  upon  the  wooden  form.  None  of  the  color- 
ing solution  must  reach  the  interior  during  the  operation. 
Brown:  A  decoction  of  fustic,  brazil-wood,  and  logwood,  with 
some  alnra,  is  brushed  on.  The  shade  desired  must  regulate 
the  proportions  of  these  ingredients.  To  darken  the  color,  a 
small  quantity  of  green  vitriol  may  be  used.  Morocco-red: 
Adecoctioii  of  cochineal  with  the  addition  of  a  little  chloride 
of  tin  and  oxalic  acid.  The  shade  may  be  readily  deepened 
by  the  addition  of  a  little  logwood.     Gray:  A  decoction  of 
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sumac,  and  subsequent  treatment  with  weak  solution  of  green 
vitriol ;  greenish  gray  being  obtained  by  addition  of  fustic 
and  logwood,  or  fustic  and  precipitated  indigo  to  the  sumac 
liquid.  Any  of  the  aniline  colors^ in  solution,  may  be  employ- 
ed by  simply  brushing  them  on. without  further  treatment 
In  place  of  a  brush,  a  sponge  may  be  employed  when  more 
suitable.  The  favorite  bluish  cast  may  be  imparted  to  the 
black  gloves  by  washing  them.off  with  ammonia  after.color- 
ing.  The  stitching  may  be  preserved  white,  if  desirable,  by 
coating  with  flour  paste  with  some  fat  in  it. — 15  C,  187^) 
IV.,  52.  

FIXING  ANILINE   COLORS   ON   COITON  BY  TANNIN   AND- 

GELATINE. 

It  is  suggested  by  Austerlitz  that  passing  a  piece  of  cotton 
mordanted  with  tannin  through  a  weak  solution  of  glue  or 
gelatine,  before  dyeing,  rendera  much  less  tannin  necessaiy 
for  a  given  shade  in  fixing  aniline  colore,  such  as  fuchsio, 
iodine  green,  etc.,  than  when,  as  usual,  tannin  alone  is  em- 
ployed. Owing  to  the  variableness  of  quality  of  tannin,  he 
was  unable  to  give  a  numerical  statement  of  his  comparative 
tests ;  but  any  one  can  make  them  by  using  tannin  and  tan- 
nin and  gelatine,  in  the  latter  case  gradually  weakening  the 
tannin  until  precisely  the  same  tint  is  obtained,  and  then 
comparing  the  concentration  of  the  two  tannin-baths.— ^13(7, 
AprU  1, 18^3,469.  

A  NEW   ANILINE    RED. 

According  to  F.  Hamel,  the  addition  of  a  few  drops  of 
chloride  of  sulphur  to  375  grains  of  aniline,  in  a  flaskj  with 
continued,  careful  stirring,  produces,  ih>from  five  to  ten  min- 
utes, sometimes  immediately,  .a  red  solid,  which,  when,  treat- 
ed with  acetic  acid  and  filtered,  gives  a  red  liquid  that  yields 
on  evaporation  a  brilliant  black  substance,  soluble  in  acetic 
acid^  ether,  and  alcohol.  Addition  of  water  to  its  solution  in 
any  of  these  produces  a  gray  precipitate. — 25  (7, 1873,  90* 

MORDANT  FOR   ANILINE   COLORS   ON  ^<¥ITON. 

Until  recently  aniline  colors  have  been  fixed  on  cotton  by 
treatment  with  animal  matter,  as  albumen,  caseine,  gelatine, 
or  with  galls,  sumac,  tannin,  as  well  as  by  the  use  of  mor- 
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dants  of  acetate  of  alumina,  soap,  and  oil.  Dr.  Reimann, 
however,  directs  attention  to  the  peculiar  power  possessed 
by  starch  of  abstracting  aniline  colors  from  solutions,  this 
not  being  due  to  the  gluten  it  contains,  since  this  proper- 
ty is  shared  equally  by  wheat  and  potato  starch ;  and  he 
founds  upon  this  a  beautiful  method  for  fixing  aniline  colors 
on  cotton.  It  is  immaterial  whether  the  color  is  attracted 
by  the  stai*ch  suspended  in  the  liquid  or  attached  to  the  fibre. 
Jf  the  .cotton  is  saturated  with  a  thin  paste  of  potato  or 
wheat  starch,  and  then  steeped  in  a  dye-bath  of  aniline  color, 
it  will  receive  the  corresponding  shade. — 24  C,  1873,  viii.,  60. 

ANILINB  .  GBEEN   WITH   STRAW. 

Straw,  in  a  manufactured  or  unmanufactured  condition, 
immortelles,  grasses,  etc.,  may  be  very  easily  colored  with 
iodine  green,  as  follows :  Place  the  articles  in  boiling  water 
for  from  ten  to  fifleen  minutes,  and  allow  the  whole  to  cool ;  in 
the  mean  time  mix  together  ten  q-uarts  of  water  and  450  grains 
of  chloride  of  lime,  and  add  450  grains  of  crystallized  carbon- 
ate of  soda,  and  then  immerse  the  straw  half  an  hour  in  the 
clear  liquid  obtained  by  allowing  it  to  settle.  Move  about 
the  ai*ticlei3  thus  bleached  in  a  bath  of  450  grains  of  hydro- 
chloric acid  in  ten  quarts  of  water  for  from  five  to  ten  min- 
utes, and  color  the  well-rinsed  straw  by  agitating  it  in  a  bath 
of  a  clear  solution  of  iodine  green,  at  about  100°,.  in  a  wood- 
en vessel,  adding  a  little  picric  acid  for  dyeing  yellow. — 13 
C;  March  15, 1873,  403.      

BEAUTIFUL  BROWN  FOR  WOOLEN. 

According  to  the  Muster-Zeitunff^  the  following  method 
affords  the  most  serviceable  brown  for  woolen  and  half-wool- 
en goods :  After  dry  removal  of  all  spots  with  hard  soap  (for 
tar  stains,  butter  and  soap  may  be  used),  the  pieces  are  wash- 
ed well  by  hand,  and  then  drawn  through  a  weak,  lukewarm 
soda-bath,  rinsed,  and  passed  through  a  warm  acid-bath. 
For  a  20-pound  dyeing-bath,  1  pound  of  Roman  alum,  8  ounces 
of  sulphuric  acid,  and  4  to  8  pounds  of  archil  are  boiled  for 
forty  minutes,  and  the  shade  regulated  with  turmeric,  sulphate 
of  indigo,  and  archil.  For  yellowish  brown,  add  1  pound,  of 
common  alum,  8  ounces  of  sulphuric  acid,  2  pounds  of  tur- 
meric, 4  to  6  pounds  of  archil,  and  some  sulphate  of  indigo. 
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The  pieces  de8ii*ed  of  the  darkest  shade  should  be  dyed  first. 
—5  C;  1873,  X.,  80. 

ARTIFICIAL  ALIZABIXB. 

It  is  but  three  years  since  the  German  chemists,  Graebe 
and  Liebeimann,  announced  that  they  had  sacceeded  in  pro- 
ducing alizarine — the  coloring  matter  of  the  madder  root — in 
the  laboratory,  a  discovery  which,  though  at  the  time  it  had 
very  distant  possibility  of  attaining  practical  importance, 
was  yet  hailed  by  the  chemical  world  as  a  noteworthy  tri- 
umph of  science.  Since  that  time  great  advances,  the  result 
of  much  and  laborious  experiment,  have  been  made  in  the 
direction  of  giving  a  practical  and  commercial  value  to  this 
important  discovery,  the  consequences  of  which  are  to  be 
estimated  from  the  fact  that  to-day' the  artificial  material 
can  be  supplied  to  the  market  at  prices  below  those  asked  for 
the  natural  madder.  In  the  city  of  New  York  there  were 
recently  purchased  several  tons  of  the  artificial  alizarine  at  a 
price  twenty-five  per  cent,  cheaper  than  it  could  be  manu- 
factured from  the  madder. 

It  is  said  that  the  rapid  growth  of  the  manufacture  has  al- 
ready caused  distress  among  the  producers  of  madder  in  those 
regions  of  France  and  Germany  where  the  cultivation  of  the 
madder  forms  almost  the  entire  means  of  subsistence  of  the 
inhabitants.  

DYEING   FEATHEBS. 

Feathers  color  almost  precisely  like  silk,  but  special  care 
must  be  taken  to  free  them  from  fatty  matter,  and  also  that 
they  retain  their  form  and  brilliancy.  For  this  reason,  lye 
or  any  caustic  material  can  not  be  employed  to  remove  the 
grease ;  but  carbonate  of  ammonia,  or  at  most  very  diluted 
solutions  of  soda,  may  be  used.  The  feathers  must  be  care- 
fully laid  in  the  bath,  without  breaking  or  bending,  and  kept 
in  constant  motion  while  drying,  after  being  dyed,  so  that 
the  down  may  stand  out  and  the  natural  form  be  restored. 
Black  is  the  most  important  color,  and  at  the  same  time  the 
most  difficult  to  produce.  The  following  processes  (each  for 
half  a  pound  of  feathers),  according  to  Meimdnv?8  Journal^ 
give  most  excellent  results :  1.  Black:  Prepare  a  bath  of  one 
pound  of  calcined  carbonate  of  soda,  in  fifty  quarts  of  water, 
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at  a  temperature  of  100°.  Rub  the  shafts  of  the  feathers 
with  a  piece  of  carbonate  of  ammonia,  and  place  the  feathers 
a  quarter  of  an  hour  in  the  soda  solution,  or,  instead  of  it,  in 
a  solution  of  twice  the  amount  of  carbonate  of  ammonia  over 
night.  Rinse  them  with  warm  water  on  removal  from  this 
bath,  and  lay  them  for  five  or  six  hours  in  a  bath  of  nitrate 
of  iron,  of  7°  Baum6 ;  remove,  rinse  with  cold  water,  and 
work  them  in  a  lukewarm  bath  of  a  decoction  of  two  pounds 
of  logwood  and  two  pounds  of  quercitron,  heating  it  gradu- 
ally, but  not  allowing  it  to  boil,  and  let  them  remain  in  it 
until  they  are  perfectly  black ;  then  remove,  and  rinse  with 
lukewarm  water.  Dissolve  three  ounces  of  potash  in  six 
quarts  of  water,  and  stir  half  a  pound  of  oil  into  the  solu- 
tion until  it  is  completely  disseminated.  Pass  the  feathers 
singly  through  this  bath,  allow  them  to  drain,  without  squeez- 
ing them,  and  keeping  them  in  motion  until  dry  by  fasten- 
ing their  shafts  to  a  long  cord  stretched  in  a  well-heated  dry- 
ing-room, a  number  of  such  cords  being  kept  in  motion  by 
connecting  them  with  one  at  right  angles,  which  can  be  pulled 
slowly  back  and  forth.  The  feathera  thus  recover  their  nat- 
ural lustre.  If  but  few  are  treated,  they  may  be  dried  by 
holding  singly  in  the  hand,  and  moving  before  a  fire.  Many 
dyers  dispense  with  the  oil-bath  by  placing  the  feathers,  aft- 
er drying  and  rinsing,  lengthwise,  in  layers,  in  a  box,  pow- 
dering each  layer  with  gypsum,  removing  them  while  moist, 
and  swinging  them  dry ;  the  last  portions  of  gypsum  being 
removed  with  a  soft  brush.  The  shafts  are  then  polished, 
and  the  veins  curled  with  suitably  shaped  hot  irons.  2. 
AjiotJier  Blach:  The  feathere  are  cleaned  as  in  the  previous 
ease,  arid  laid  from  one  to  two  hours  in  a  bath  prepared  by 
boiling  two  pounds  of  prepared  catechu,  allowing  it  to  settle, 
carefully  decanting  the  clear  liquid,  and  bringing  it  to  a  tem- 
perature of  122°  before  using.  They  are  then  placed  in  a 
cold  bath  of  acetate  of  iron,  of  3°  to  4°  Baum6,  rinsed,  and 
dyed  with  logwood  and  quercitron  as  before,  the  subsequent 
treatment  being  the  same  as  in  the  first  process  given.  3. 
Brown  :  The  feathers  are  prepared  as  for  black,  and  treated 
in  a  similar  manner  in  a  decoction  of  two  pounds  of  catechu, 
and  the  dyeing  then  completed  by  working  them  in  a  bath  of 
a  qnailer.  of  a  pound  of  bichromate  of  potash  at  a  temperature 
of  144°  to  167°.     If  not  brown  enough,  they  may  be  dipped 
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again,  and  for  very  dark  brown  they  may  be  placed  in  a 
cold  bath  of  acetate  of  iron,  of  2**  Banni6,  before  the  chrome- 
bath.— 24  (7, 1873, 114, 121. 

. — 

ANILINB   BLACK   Wrrn  TUNGSTATE  OF  COPPBE.     . 

The  following  method,  according  to  the  Muster-Zeitungy 
affords  a  fine  aniline  black  for  printing  on  fabrics;  ftnd  al- 
though the  high  price  or  other  obstacles  may  prevent  its  use 
on  a  large  scale,  it  has  been  found  to  give  almost  equally 
satisfactory  results,  at  a  less  cost,  when  in  combination  with 
other  blacks.  Tungstate  of  copper  is  to  be  prepared  from 
tungstate  of  potash  and  chloride  or  sulphate  of  copper,  and 
stirred  with  starch  and  water,  and  while  warm  a  mixture 
added,  composed  of  180  grains  of  chlorate  of  potash,  120 
grains  of  chloride  of  ammonium,  and  600  grains  of  chloride  of 
aniline.  Other  tungstates  instead  of  that  of  copper  can  be 
employed,  but  soluble  ones  seem  nio§t  suitable. — 26  (7, 1873, 
107.  

CHINESE    WATER-PROOF  VARNISH   FROM  BLOOD. 

Dr.  Scherzer,  an  eminent  Austrian  naturalist,  during  a  re- 
cent visit  to  China,  learned  the  mode  of  preparing  a  water- 
proof varnish,  very  extensively  used  in  that  country  for  coat- 
ing boxes  and  other  packages  which  it  is  desired  to  protect 
against  moisture.  For  this  purpose  four  parts  of  blood, 
fresh  drawn,  are  mixed  in  four  parts  of  powdered  slaked 
lime  and  a  small  quantity  of  alum.  One,  two,  or  three  coats 
of  this  mass,  which  is  slightly  viscid,  will  impart  so  great  a 
degree  of  impermeability  to  wood  to  which  it  has  been  ap- 
plied that  it  is  said  to  be  unnecessary  to  use  the  interior 
tin  or  lead  lining  to  boxes  for  transporting  delicate  articles 
through  the  tropics.  Owing  to  its  cheapness,  it  can  be  used 
for  coating  boxes  containing  sugar,  coffee,  tea,  and  other  sub- 
stances.— 3  By  May  22, 1 873, 142. 


QUICK-DEYINO  OIL  COLOB  AND  VARNISH. 

According  to  the  Muster-Zeitungy  the  following  affords  an 
excellent  varnish,  imparting  a  beautiful  and  durable  gloss, 
which  is  a  protection  from  the  action  of  moisture  and  of  the 
atmosphere,  and  also  causes  oil  colors  to  dry  more  quickly : 
Heat  twelve  parts  of  shellac  and  four  parts  of  borax,  under 
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constant  stirring,  in  a  copper  kettle,  with  eighty  to  one  hun- 
dred parts  of  water,  until  a  uniform  mass  results.  Then  cover 
the  kettle  well,  and,  after  cooling,  pour  the  liquid  into  bot- 
tles, which  are  to  be  well  corked.  Its  color  depends  on  the 
use  of  bleached  or  unbleached  shellac.  To  impart  the  prop- 
erty of  drying  quickly  to  oil  colors  for  printing  or  painting, 
mix  an  equal  weight  of  the  shellac  solution  with  the  color, 
rubbed  up  thickly,  using  bleached  shellac  with  light  colors. 
To  prevent  too  rapid  drying  in  printing,  some  linseed-oil  var- 
nish should  be  added ;  but  for  painting,  oil  of  turpentine  will 
answer.  Care  must  be  taken  to  have  a  perfectly  uniform 
mixture  with  the  coloring  matter,  and  only  to  prepare  as 
much  of  it  as  may  be  needed  at  a  time,  as  it  will  become 
worthless  by  hardening,  while  the  shellac  solution  can  be  pre- 
served indefinitely  in  tightly  corked  bottles.  By  mixing  the 
varnish  with  yellow  ochre,  an  excellent  paint  for  floors  may 
be  made,  the  brilliancy  of  which  will  be  heightened  by  coat- 
ing the  floor,  after  drying,  with  the  simple  varnish.  The  dry- 
ing of  other  slow  varnishes  can  be  hastened  by  mixing  this 
shellac  preparation  with  them  as  needed.— :8  C^,  May  15, 1873, 
163.  

PBBVENTION  OF  MOULD   ON  GUM  MUCILAGE. 

The  addition  of  a  few  drops  of  concentrated  sulphuric  acid 
to  gum  mucilage,  and  then  allowing  the  precipitated  sulphate 
of  lime  to  subside,  will,  according  to  Hirschberg's  experience, 
prevent  formation  of  mould  or  deterioration  of  adhesiveness 
for  at  least  a  year  and  a  half;  while  sulphate  of  quinine,  as 
recommended,  will  not  prove  effective,  at  least  in  the  propor- 
tion of  one  to  twenty  of  the  solution^ — 5  (7, 1873,  x.,  80. 

EXPLOSIVE   OILS. 

Professor  Attfield,  in  a  lecture  upon  the  relation  of  animal 
and  vegetable  oils  to  fire,  remarks  that,  in  themselves,  they 
are  much  safer  than  mineral  oilis,  since  they  do  not  ignite  at 
low  temperatures,  nor  give  off  vapor  which,  when  mixed  with 
a  certain  portion  of  air,  explodes  in  contact  with  flame.  On 
the  other  hand,  in  their  liability  to  spontaneous  ignition, 
when  freely  exposed  to  the  air,  under  certain  conditions,  they 
possess  a  dangerous  property  from  which  the  mineral  oils 
are  free.    The  animal  and  vegetable  oils  differ  considerably 
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among  themselves  in  the  rate  ^ith  which  they  canse  the 
generation  of  heat  on  being  exposed  to  air  upon  the  surface 
of  fabrics,  shavings,  or  other  materials ;  but  all  are  more  or 
less  liable. to  this  result  when  spread  out  in  thin  films, or  in 
any  other  minute  state  of  division.  The  so-called  "  drying 
oils  '^  are  particularly  susceptible  to  such  atmospheric  influ- 
ences ;  the  drying  itself  consisting  in  the  convei*sion  of  the 
oil  into  a  kind  of  rosin  by  the  action  of  the  air.  A  greater 
or  less  amount  of  heat  is  evolved  by  the  process,  which,  under 
favorable  circumstances,  may  produce  spontaneous  combus- 
tion. Such  "  drying  "  is  not  similar  to  that  where  cloth,  re- 
moved from  water,  is  said  to  dry ;  since,  in  this  case,  it  is 
merely  the  evaporation  of  the  liquid  portion,  instead  of  the 
conversion  of  it  into  a  different  substance,  by  the  absorption 
of  oxygen.  The  emission  of  heat  from  a  painted  surface  is 
not  generally  noticed,  since  it  is  comparatively  slight  in  quan- 
tity, and  is  carried  away  by  the  atmosphere  as  fast  as  form- 
ed ;  but  accumulated  in  any  way  it  becomes  very  evident. 
Thus  a  heap  of  old  greasy  rags  soon  becomes  so  hot  in  the 
central  part  that  the  temperature  can  not  be  borne  by  the 
hand. 

A  number  of  experiments  were  made  by  the  use  of  paper, 
cotton,  and  wool  slightly  impregnated  with  different  kinds 
of  oil  and  exposed  to  the  air  under  similar  conditions ;  and,  as 
a  result,  it  was  found  that  the  temperature  rises  from  25°  to 
200°,  according  to  the  variety  of  the  oil,  the  amount  of  sur- 
face in  contact  with  the  air,  and  the  duration  of  the  exposure. 
In  one  experiment  with  an  initial  temperature  of  80°,  the  ma- 
terial of  the  mass  soon  rose  to  275°,  and  in  another,  where  it 
was  70°,  it  rose  to  223°.  The  escape  of  heat  in  these  experi- 
ments was  purposely  prevented,  a  condition  that  might  ensue 
naturally,  by  the  compression  of  pliable  substances,  or  cov- 
ering them  with  some  non-conductor.  Even  in  cases  where 
an  actual  spontaneous  ignition  did  not  take  place,  the  presr 
ence  of  a  highly  volatile,  inflammable  oily  vapor  was  devel- 
oped, which  at  once  ignited  at  a  considerable  distance  from 
the  oiled  substances  on  the  approach  of  a  flame. 

Great  care,  therefore,  is  urged  in  reference  to  the  accumu- 
lation of  any  oiled  substances  (either  refuse  or  manufactured 
articles),  and  every  precaution  should  be  taken  where  the 
rooms  in  which  such  articles  are  contained  are  exposed,  in 
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any  way,  to  heat  from  a  stove,  a  furnace,  or  any  other  form 
of  heating. 

As  the  result  of  the  same  experiments,  Professor  Attfield 
concludes  that,  although  minei'al  oils  are  especially  liable  to 
combustion,  in  consequence  of  their  vaporization,  yet  they 
never  act  as  those  of  animal  and  vegetable  origin  do,  when 
applied  to  fibrous  or  other  substances,  in  producing  sponta- 
neous combustion. — 14  A^  March  22, 1873,  745. 

ZINCING  IRON. 

The  following  is  an  excellent  and  cheap  method  for  protect- 
ing iron  articles  exposed  to  the  atmosphere,  such  as  cramp- 
irons  for  stpn0,  etc.,  from  rust :  They  are  to  be  first  cleansed 
by  placing  them  in  open  wooden  vessels,  in  water,  contain- 
ing three  quarters  to  one  per  cent,  of  common  sulphuric 
acid,  and  allowed  to  remain  in  it  until  the  surface  appears 
clean,  or  may  be,  rendered  so  by  scouring  with  a  rag  and  wet 
sand.  According  to  the  amount  of  acid,  this  may  require 
from  six  to  twenty-four  hours.  Fresh  acid  must  be  added 
according  to  the  extent  of  use  and  of  the  liquid,  and  when 
this  is  saturated  with;  sulphate  of  iron,  it  must  be  renewed. 
After  removal  from  this  bath,  the  articles  are  rinsed  in  fresh 
water,  and  scoured  until  they  acquire  a  clean  metallic  sur- 
face, and  then  kept  in  water  in  which  a  little  slaked  lime  has 
been  stirred  until  the  next  operation.  When  thus  freed  from 
rust  they  are  to  be  coated  with  a  thin  film  of  zinc,  while  cold, 
by  means  of  chloride  of  zinc,  which  may  bo  made  by  filling  a 
glazed  earthen  vessel,  of  about  two  to  three  gallons'  capacity, 
three  fourths  full,  of  muriatic  acid,  and  adding  zinc  clippings 
until. effervescence  ceases.  The  liquid  is  then  to  be  turned 
off  from  the  undissolved  zinc,  and  preserved  in  glass  vessels. 
For  use,  it  is  poured  into  a  sheet-zinc  vessel,  of  suitable  size 
and  shape  for  the  objects,  and  about  one  thirtieth  per  cent, 
of  its  weight  of  finely  powdered  sal  ammoniac  added.  The 
articles  are  then  immersed  in  it,  a  scum  of  fine  bubbles  form- 
ing on  the  surfape,  in  from  one  to  two  minutes,  indicative  of 
the  completion  of  the  operation.  The  articles  are  next  drain- 
ed, so  that  the  excess  may  flow  back  into  the  vessel.  The 
iron  articles  thus  coated  with  a  fine  film  of  zinc  are  placed 
on  clean  sheetriron,  heated  from  beneath,  and  perfectly  dried, 
and  then  dipped,  piece  by  piece,  by  means  of  tongs,  jnto  very 
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hot,  thoQgh  not  glowing,  molten  zinc,  for  a  short  time,  until 
they  acquire  the  temperature  of  the  zinc,  the  surface  of  the 
zinc  having  been  cleaned  with  an  iron  spoon.  They  are  then 
removed  and  beaten,  to  cause  the  excess  of  zinc  to  fall  off. — 
12  (7,  Ihbruari/j  1873, 12.    

COATING  CAST  AND  WROUGHT  IRON  AND   STEEL  WITH  COPPEB, 

For  this  purpose  the  three  following  methods  are  given  by 
Gaudoin :  1.  Dry  method :  To  coat  wrought  or  cast  iron  with 
a  heavy  film  of  copper,  brass,  or  bronze,  when  it  is  not  nec- 
essary that  it  should  be  perfectly  uniform  (as  in  printing  roll- 
ers, sockets,  etc.),  the  object,  after  having  been  heat^  to  the 
same  temperature,  is  dipped  into  a  bath  formed  of  the  neces- 
sary quantity  of  metal,  melted  in  a  crucible  of  suitable  shape, 
and  covered  with  a  layer  of  pulverized  cryolite  and  phos- 
phoric acid.  2.  A  isecond  diy  method,  with  or  without  an 
electric  current,  applicable  with  advantage  to  fancy  articles 
requiring  only  a  slight  coating :  A  mixture  of  one  part  dry 
subchloride  or  subfluoride  of  copper  and  five  to  sii  parts  of 
cryolite  is  fused  in  a  crucible,  to  which  a  certain  amount  of 
chloride  of  barium  may  be  added  to  increase  its  fusibility. 
The  articles,  previously  cleansed  by  dipping  in  acid  solution, 
when  immersed  in  the  perfectly  fluid  mass,  become  coated 
with  an  adhesive  layer  of  copper  (displaced  from  its  combina- 
tion), of  a  thickness  dependent  upon  the  length  of  the  immer- 
sion and  the  concentration  of  the  bath.  Employing  an  elec- 
tric current  has  the  advantage  of  maintaining  the  strength  of 
the  bath  constant,  as  well  as  facilitating  the  deposition  of 
copper.  3.  The  wet  process:  The  cause  of  the  failure  to 
produce  heavy,  adhesive,  tough  films  of  copper  on  wrought 
or  cast  iron  and  steel  by  any  of  the  numerous  alkaline  and 
neutral  solutions  of  salts  of  copper  proposed  for  this  purpose, 
lies  in  the  fact  that  such  baths  have  not  the  property  of  com- 
pleting the  cleansing  of  the  8Ui*face  of  the  iron,  only  partially 
brought  about,  especially  with  cast  iron,  by  the  previous  dip- 
ping. Investigations  on  copper-coating,  on  a  large  scale,  in- 
dicate that  decidedly  acid  coppering  solutions  must  be  em- 
ployed, which  may  cleanse  the  oxidized  portions  unaffected 
by  the  dipping,  without,  however,  attacking  the  underlying 
metal,  thus  acting  continually  upon  the  parts  not  coated  with 
copper,  and  finally  removing  the  oxide  which  prevents  its 
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deposition.  Many  organic  acids  are  adapted  to  this  purpose; 
Oxalates  of  copper,  combined  with  a  very  large  excess  of  hi- 
noxalate  of  quadroxalate  of  potash,  equivalent  to  free  acid, 
the  whole  dissolved  in  ten  to  fifteen  times  as  much  water^ 
affords  a  most  excellent  solution.  To  produce  a  very  heavy 
deposit,  an  electrical  current  must  be  employed  with  it. — 14 
C,1873,CCVIII.,50. 

TINNING,  COPPERING,  AND    SILVERING   BRASS,  IRON,  ZINC,  ETC., 

BY  THE   WET  METHOD. 

In  a  memoir  by  C.  Paul,  on  the  best  method  of  depositing 
one  metal  on  another,  we. are  informed  that  the  operation  of 
tinning  brass,  copper,  sknd  German-silver  articles,  by  boiling 
in  a  tin  solution,  succeeds  best  with  a  solution  of  cream  of 
tartar  in  an  enameled  iron  vessel,  to  which  pure  granulated 
tin  has  been  added.  If  su^cient  tin  be  employed,  and  the 
liquid  frequently  stirred,  the  coating  will  be.  heavy  enough 
after  boiling  two  hours.  It  is  best  to  place  the  articles  in 
the  vessel  fiiiit,  and  to  scatter  the  tin  over  them.  Iron  arti« 
cles,  as  buckles,  n^ls,  etc,  may  also  be  tinned  in  the  wet  way, 
by  a  method  less  generally  known.  It  is,  howevei*,  essential 
that  they,  be  first  thoroughly  cleansed,  by  dipping  in  a  mixt- 
ure of  one  part  of  nitric  acid  and  ten  parts  of  water;  then 
lightly  coated  with  copper,  by  adding,  gradually  (in  more 
than  an  hour),  to  this  liquid  only  so  much  of  a  solution  of 
sulphate  or  acetate  of  copper  as  may  be  necessary  slowly  to 
produce  a  very,  slight  covering  of  copper.  They  must  then 
be  rinsed,  and  more  heavily  coppered,  by  wetting  them  uni<» 
formly  with  a  solution  of  one  part  of  pi'otOrsalt  of  tin,  two 
parts  of  wat^er,  and  the  addition  of  two  parts  of  muriatic  acid, 
allowing  the  excess  to  drain  off,  and  then  shaking,  rubbing, 
or  scouring  them  with  a  solution  of  ammonio-sulphate  of 
copper.  This  is  a  deep-blue  liquid,  obtained  by  dissolving 
one  part  of  sulphate  of  copper  in  sixteen  parts  of  water,  and 
adding  first  ammonia,  until  the  precipitate  formed  at  first  is 
redissolved,  and  then  powdered  chalk.  The  copper  deposits 
rapidly  on  the  iron,  and  is  very  adherent.  The  same  process 
answers  for  zinc,  with  the  omission  of  the  treatment  with  the 
tin -salt  solution.  The  iron  and.  zinc  articles  thus  copper- 
coated  can  then  be  tinned  by  the: usual  process,  01*,  still  bet- 
ter, in  a  solution  of  three  parts  of  cream  of  tartar  and  one 
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part  of  salt  of  tin  in  water,  by  first  sprinkling  them  thinly 
with  zinc  filings,  and  then  pouring  the  warmed  tin  solution 
over  them.  The  latter  liquid  must  not  be  too  strong,  and  it 
is  therefore  best  to  add  the  concentrated  solution  of  tin  salt 
and  cream  of  tartar,  gradually,  drop  by  drop,  so  that  the  tin 
coating  may  form  slowly.  This  should  appear  of  a  beautiful 
bluish,  dead  white.  The  articles  must  i*emain  an  hour  long- 
er in  the  liquid,  and  then  be  rinsed  and  dried  (the  smaller 
in  sawdust).  Brass,  copper,  or  German -silver  articles,  pol- 
ished, or  freshly  cleansed  in  an  acid  bath,  and  also  copper- 
coated  iron  and  zinc  ones,  may  be  silvered  as  follows :  Dis- 
solve 210  grains  of  silver  in  390  grains  of  nitric  acid,  and  1 800 
grains  of  cyanide  of  potassium  in  one  quart  of  water ;  mix 
the  solutions,  and  add  420  grains  of  powdered  chalk.  Smooth 
objects  may  be  silvered  by  being  rubbed  with  this,  with  the 
addition  of  some  Spanish  white.  Chains  and  small  articles 
may  be  placed,  in  an  unglazed  earthen  vessel  and  sti'ewed 
with  whiting,,  which  is  then  moistened,  and  the  objects  are 
shaken  about  with  it,  and  then  as  much  of  the  silvering  liquid 
gradually  added  as  may  be  necessary,  until  the  coating  seems 
uniform  and  sufficiently  heavy.  Brass  which  is  to  present 
both  dead  arid  polished  surfaces  must  first  be  deadened  as 
follows:  Saturate  one  quart  of  nitric  acid  with  zinc,  mix  sul- 
phuiic  acid  with. hydrochloric  until  effervescence  ceases,  and 
add  one  third. as  much  of  nitric  acid  to  the  mixture,  and 
then  as  much  of  the  zinc  solution  as  may  be  necessary  to  pro- 
duce a  deadening  liquid  of  the  desii*ed  quality.  The  articles, 
after.beirig  dipped  in  this,  are  to  be  rinsed,  and  then  bright- 
ened by  covering  with  snuff ; and  dipping  in  pure  nitric  acid, 
withdrawing  quickly;  and  immediately  rinsing^  plenty  of 
water,  to  the  last  portions  of  which  it  is  well  to  add  a  solu- 
tion of  cream  of  tartar;  they  are  then  dried  with  linen  or 
sawdust.  '  The  polished,  parta  must  afterward  be  burnished 
with  blood-stone.  To  impart  the  dark  gray  color,  and  fohn 
the  so-called  oxide,  the  portions  to  remain  uncolored  aire  first 
protected  ^yith  a  coating  of  wax,  and  the  parts  to  be  col- 
ored then  penciled  with  sulphide  of  ammonium.  Moderate 
warming  hastens  the  coloring.  A  bronze  tint  may  also  be 
imparted  to  other  metals  in  this  way.  The  finest  effect  is 
produced  with  gold;  and  silvered  articles  may  be  first  gild- 
ed for  this  purpose,  by  immersing  them  in  a  bath  of  one  ban- 
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dred  and  eighty  grains  of  sulphocyanide  of  potassium,  forty- 
live  grains  of  chloride  of  gold,  and  one  quart  of  water,  slight- 
ly acidified  with  hydrochloric  acid.  It  should  be  slightly 
warmed.  The  deposit  of  gold  immediately  formed  answers 
the  purpose.of  piroducing  the  bluish  tint  with  sulphide  of  am- 
monium. A  heavier  film  can  be  obtained  by  this  bath  with 
a-galvanic  current.— 14  C\  1873,  CCVIIL,  47. 

MANGANESE   A   SUBSTITUTE   FOE  NICKEL  IN  THE   ARTS. 

In  view  of  the  present  high  price  of  nickel,  Dr.  Percy,  the 
eminent  metallurgist,  proposes  to  substitute  manganese  for 
it  in  the  preparation  of  German  silver,  and  maintains  that 
it  is  impossible  for  the  most  experienced  manipulator  to  de- 
termine the  difference,  except  chemically.  A  further  article 
on  this  subject  in  the  Chemical  NewSy  indicates  the  best  meth- 
od of  obtaining  manganese  sufficiently  pure  for  the  purpose, 
as  also  for.  refining  it ;  and  it  is  here  suggested  that  there  is 
nothing  to  prevent  pure  metal  being  obtained  in  large  quan- 
tity, and  at  a  comparatively  low  price. — 1  A^May  23, 1873, 
249. 

CASTING  METAL  IN  A  VACUUM. 

Iif  order  to  avoid  the  difficulties  and  defects  occasioned  by 
the  air  inclosed  in  moulds  in  casting,  especially  with  works 
of  art.  Cumin  and  Martel  have  devised  the  plan  of  producing 
a  vacuum  iu  the  mould,  at  the  instant  of  casting,  by  connect- 
ing it  with  an  air-pump,  which  removes  the  air.  The  inte- 
rior is  faced  with  a  sufficiently  porous  and  refractory  mate- 
rial, varying  with  the  nature  of  the  metal  to  be  cast;  dried 
plaster-mortar  answering  ibr  such  as  are  readily  fusible,  such 
as  type-metal ;  plaster-mortar,  mixed  with  graphite,  alum,  or 
other  materials,  well  ground. together  and  thoroughly  dried, 
for  the  less . fusible,  such  as  bronze;'  and  graphite  alone  for 
the  most  refractory,  such  as  iron  and  steel. — 6  (7, 1873, 119. 

UNION   OP  IRON  AND   STEEL. 

For  many  purposes  it  is  frequently  desirable  to  unite  iron 
and  steel,  the  advantages  of  such  a  combination  being  veiy 
great.  There  are,  however,  a  number  of  difficulties  in  the 
way  of  accomplishing  this  result.  With  edge-tools,  for  ex- 
ample, the  tedious  hand  labor  required  makes  the  product 
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very  costly,  while  with  large  masses  the  employment  of  flax- 
es has  not  served  to  shield  the  steel  from  being  burned.  A 
plan  is  proposed  by  Mr.  Charles  Wheeler,  of  Philadelphia,  of 
attaining  the  desired  end  very  simply  and  efficiently.  The 
essential  feature  of  this  process  lies  in  bringing  the  iron  and 
steel  to  a  welding  heat  in  one  ^'pile,''  and  simultaneoasly, 
and  then  manipulating  them  by  rotary  motion.  In  order  to 
avoid  the  danger  of  burning  the  steel,  this  is  protected  from 
the  modifying  effects  of  the  furnace  gases  by  being  inclosed 
in  an  iron  case  made  as  nearly  air-tight  as  possible.  This  .is 
brought  to  a  welding  heat,  and  the  mass  thus  rolled.  Ac* 
cording  as  the  material  is  piled  in  the  case,  the  inventor  pro- 
duces an  iron-coated  steel  slab,  plate,  or  bar,  in  which  steel 
preponderates,  steel-centred  iron,  in  which  iron  preponder- 
ates, and  a  combination  in  which  the  materials  are  so  disposed 
as  to  be  best  able  to  endure  wear  and  snppoit  strain.  Upou 
the  same  general  plan  a  tubular  combined  iron  and  steel 
axle  is  produced,  for  which  many  advantages  are  claimed. 
The  process  is  extremely  simple,  and  has  received  much  at- 
tention from  practical  workers  in  metal. 

BLOW-PIPE   FURNACE. 

A  simple  and  convenient  arrangement  for  the  purpose  of 
prodncing  heat  more  than  equal  to  the  melting  of  cast  iron 
by  means  of  the  gas  blow-pipe  consists  of  a  furnace  composed 
of  two  parts — an  interior  envelope  and  a  movable  covering. 
The  latter,  which  completely  surrounds  the  internial  portion, 
rests  upon  a  flange  adapted  to  the  outside  and  lawer  extrem- 
ity of  the  interior  envelope.  Its  walls  are  very  thick,  the 
better  to  retain  the  heat,  and  npon  its  lower  edge  eight  holes 
are  symmetrically  placed,  to  allow  an  outward  passage  to 
the  heated  gases.  A  knob  or  ring  of  iron  at  the  top  serves 
to  remove  and  replace  the  covering.  The  crucible  to  be 
heated  is  held  in  the  centre  of  the  interior  portion  by  a  plati- 
num support,  which  rests  upon  a  small  ledge.  The  source 
of  heat  (an  ordinary  gas  blow-pipe)  is  arranged  beneath  so 
that  the  nozzle  shall  be  only  an  inch  or  so  below  the  inferior 
circular  orifice ;  the  flame  will  therefore  circulate,  in  the  firet 
instance,  round  the  crucible,  then  in  the  annular  space  be- 
tween the  interior  envelope  and  the  covering,  and  the  prod- 
ucts of  combustion  will  Anally  pass  out  through  the  eight 
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openings  at  the  base.  Tbe  progress  of  the  heating  may  be 
noticed  by  holding  a  small  mirror  beneath.  With  a  furnace 
arranged  in  this  manner  persons  have  succeeded  in  melting 
six  hundred  grains  of  cast  iron  in  a  small  porcelain  crucible 
in  less  than  a  quarter  of  an  hour.— 21  Ay  May^  18T3,  471. 

HIBBOBS  FOB  BEFLBOTING  T:^LESC0PBS. 

Professor  H.  L.  Smith,  of  Hobart  College,  Geneva,  N.  T., 
makes  the  following  communication  regarding  an  improve- 
ment in  the  manner  of  making  very  large  mirrors  for  reflect- 
ing telescopeis.  He  says:  "I  ground  and  prepared  a  bell- 
metal  speculum,  which  I  coated  with  nickel,  and  this,  when 
polished,  proved  to  be  more  reflective  (at  least  I  thought  so) 
than  speculum  metal.  The  two  objects  which  I  sought  Were 
— firetjto  have  a  polished  surface  unattackable  by  sulphuret- 
ed  hydrogen  (this,  for  e^tample,  is  not  injured  by  packing 
with  lucifer  matches),  and,  secondly,  for  large  specula,  doing 
most  of  the  work  by  the  tnrning-tool  and  lathe.  I  really 
think  a  large  (say  ttoee-feet)  min*or,  coated  with  nickel,  but 
cast  of  iron,  and  finished  mostly  in  the  lathe,  while  it  would 
not  cost  the  tenth  of  a  similar^sized  speculum  metal,  would 
be  almost  equal  to  silvered  glass  of  the  same  size,  and  vastly 
more  enduring  as  to  polish.'' — 12  A^  April  17, 1873, 475. 

ABTIFICIAL  GBASS  FBOM  PABCHMENT  PAPEB. 

A  Step  toward  the  fabrication  of  artificial  flowers  from 
parchment  paper  has  been  made  in  the  successful  manufact- 
ure of  artificial  grass,  which  has  the  advantage  of  being 
much  tougher  than  that  from  common  and  oiled  paper,  and 
in  no  way  inferior  to  it. 

VEGETABLE   PABCHMENT. 

The  employment  of  vegetable  parchment  seems  capable  of 
great  expansion  by  adaptation  of  its  character  and  price  to 
different  purposes;  and  it  may  be  expected  that  increased 
consumption  will  cheapen  its  production  and  lead  to  still  fur- 
ther uses.  In  many  cases  it  already  replaces  waxed  cloth, 
mole-skin,  etc.  As  a  water-proof  wrapping  it  is  serviceable 
in  the  foim  of  envelopes  for  valuable  papers,  and  for  inclosing 
small  samples,  especially  of  moist  coloi*s  and  dye-stufls.  It 
may  also  prove  dcfsirable  for  artificial  flowers,  if  suitably 
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colored.  But  attention  is  particularly. called  to  its  substitu- 
tion for  tin  for  boxes  for  packing  aniline  colors,  it  being  far 
less  expensive  when  manuiactured  from  a  cheap  paper  adapted 
to  this  use,  and  easily  made  into  box-like  pouches  accui-ately 
fitted  into  lis:ht  Avooden  boxes  with  smooth  interiors,  the 
parchment  box  lid  being  fastened  by  a  tin  hoop,  and  the 
wooden  one  nailed.  Such  boxes  are  not  only  perfectly  tight, 
but  not  liable  to  be  cracked  or  buret  open  by  rough  hand- 
ling in  carrying,  as  experience  shows  to  occur  with  tin  boxes. 
—25  (7, 1873, 98.  

PBEPABATXON   OF   GELATQ^E. 

The  high  price  of  fine  gelatine  induced  Hewze  to  attempt 
the  preparation  of  a  cheaper  and  equally  good  article.  He 
began  with  a  brown,  almost  black,  glue,  of  poor  quality,  ob- 
tained as  a  secondary  product  in  the  manufacture  of  neatV 
foot  oil,  and  made  by  digesting  feet  with  steam,  with  ad- 
hering hair,  afler  removal  of  the  hoofs  and  leg  bones,  under 
the  pressure  of  three  atmospheres,  for  three  houra;  then  al- 
lowing the  liquid  to  stand  for  half  an  hour,  in  order  that  the 
fat  might  collect  on  the  top,  and  next  drawing  off  the  strong- 
ly ammoniacal  solution  of  glue,  straining,  and  evaporating  in 
a  steam-bath  to  a  friable,  black  mass.  Attempts  to  bleach 
this  with  sulphurous  acid,  and  sulphite  of  soda  and  hydro- 
chloride acid,  were  entirely  unsuccessful,  and  would  have 
been  impracticable  on  a  large  scale.  Investigations  of  the 
cause  of  the  dark  color  were  next  made.  The  presence  of 
sulphur  and  considerable  quantity  of  ammonia  salts,  indicated 
that  the  energetic  and  prolonged  action  of  the  steam  had  af- 
fected both  the  cartilaginous  matter  .and  the  hair,  and  had 
been  the  cause  of  the  darkening^.  In  order  to  reduce  the  de- 
composition  of  the  glue  and  the  formation  of  ammonia  to  a 
minimum,  the  process  was  so  modified  as  to  draw  off  the 
liquid  accumulated  in  the  digester  every  hour,  instead  of 
every  third  hour ;  and  after  it  had  remained  at  rest  until  all 
the  fat  had  collected,  and  had  been  removed,  a  mixture  of 
fresh  charcoal  and  twenty-five  per  cent,  of  bone-black  (about 
equal  to  four  per  cent,  of  glue  in  solution)  was  added,  and 
the  whole  allowed  to  remain  over  night,  to  fi*ee  it  completely 
from  ammonia.  Next  morning  it  was  warmed  to  about  68° 
to  78°,  until  the  gelatine  w^s  melted,  strained,  and  evapo- 
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rat^d  to  the  proper  consistency.  The  odor  during  evapora- 
tion was  not  unpleasant ;  the  glue  proved  to  be  clear,  elastic, 
and. adhesive,  without  odor  or  taste,  and  capable  of  being 
used  as  gelatine.— 14  C,  1873,  CCVIL,  600. 

PBEPABATION  OF  CHBOME  ALUM. 

In  the  use  of  alcohol,  sulphurous  acid,  or  sulphureted  hy- 
drogen, as  reducing  agents,  in  the  preparation  of  chrome 
alum  (now  so  much  used  in  photography)  from  bichromate 
of  potash  and  sulphuric  acid,  the  end  of  the  reaction  is  ob- 
scure, and,  according  to  the  concentration,  a  greater  or  less 
elevation  of  temperature  occurs,  which  requires  careful  atten- 
tion, lest  a  green  uncrystallizable  solution  be  formed.  By 
the  employment  of  oxalic  acid  as  the  reducing  agent.  Profess- 
or Lielegg  simplifies  the  process,  avoids  heating  in  the  reduc- 
tion, and  all  uncertainty  as  to  the  quantity  of  the  i*educing 
agent  necessary  without  i*equiring  any  special  apparatus.  To 
make  100  parts  of  chrome  alum,  29.5  paits  of  the  bichromate 
of  potash,  38  of  crystallized  oxalic  acid,  and  39  of  concen- 
trated sulphuric  acid  are  weighed  out,  aiid  the  last  is  diluted 
with  water  enough  to  cause  it  to  dissolve  the  bichromate, 
which  is  added  to  the  acid,  still  warm  from  dilution.  When 
the  solution  is  complete  and  the  liquid  cool,  the  oxalic  acid 
is  stirred  in,  in  small  portions,  the  evolution  of  carbonic  acid 
indicating  the  commencement  of  the  reaction.  Crystals  of 
chrome  alum  separate  from  the  filtered  liquid  lefb  to  spour 
taneous  evaporation.-^14  (7, 1873,  CCVIL,  321. 

PRODUCTION   OF   COAL-TAK,  ETC. 

Dr.  Behrens  gives,  in  detail,  results  of  experiments  with 
reference  to  the  effect  of  temperature  in  gas  manufacture 
upon  the  tar  formed.  The  tar  from  earthen  retorts,  requiring 
a  higher  temperature,  was  much  richer  in  benzole  and  toluol 
than  that  from  the  Panwel  system  in  a  coke  furnace,  and 
also  contained  a  large  quantity  of  naphthaline  and  other  sol- 
id matters ;  while  that  from  the  Pauwel  arrangement,  with 
more  volatile  oils,  also  contained  a  considerable  amount  of 
substances  soluble  in  alkalies,  the  carbolic  acid  being  little 
more  than  a  trace.  By  introducing  a  stream  of  heavy  oils,  as 
used  in  the  preservation  of  wood  on  a  large  scale,  into  a  suit-r 
able  gas  manufacturing  retort,  two  per  cent,  of  benzole  and 
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toluol,  some  xylol,  and  only  traces  of  camol  and  cymQi,.i^ere 
obtained  at  a  proper  temperature,  from  which  pure  benzole 
was  mora  easily  prepared  than  from  the  light  oils.  By  using 
earthen  retorts,  at  higher  than  the  usual  temperature,  with 
increase  of  charge,  the  quantity  of  gas  was  increased,  its 
quality  unimpaired,  and  the  solid  constituents  of  the  tar  in- 
creased. Behi*ens  then  gives  the  methods  for  separating  the 
constituents  by  fractional  distillation,  as  well  as  some  of  their 
uses.— 13  (7,  March  1, 1873,  322. 

PURIFICATION   OP  TALLOW. 

Treutlen  states  that  tallow  treated  in  the  following  way  is 
almost  odorless,  can  be  preserved  in  this  condition  in  earthen 
vessels  covered  with  bladder,  paper,  or  tight  covers  for  a 
long  time,  and  can  be  used  for  cooking,  for  pomade,  salves, 
etc.  The  fi*esh  tallow,  thoroughly  melted  in  boiling  water, 
is  pressed  with  it  while  hot  through  a  linen  strainer,  boiled 
again,  and  carefully  skimmed,  then  cooled  to  solidification, 
washed  with  water,  and  finally  carefully  iveedi  from  water  by 
pressure,  then  fused  at  a  moderate  temperature,  and  put  in 
earthen  vessels.— 14  (7,1873,CCVIL,516. 


APPLICATION   OF  BISULPHIDE   OF   CARBON. 

The  employment  of  bisulphide  of  carbon  has  of  late  be- 
come greatly  extended,  and  the  substance  is  now  manufact- 
ured on  a  very  large  scale  in  various  establishments,  and 
employed  in  many  branches  of  the  arts.  Until  1860  its  only 
technical  application  was  to  the  vulcanizing  and  dissolving 
of  India  rubber,  but  it  is  now,  according  to  Dr.  Wagner,  put 
to  the  following  uses,  among  othei*s,  which  he  mentions:  1. 
For  the  complete  extraction  of  fat  from  bones  for  the  prepa- 
i*ation  of  bone-black.  Ten  or  twelve  per  cent,  of  fat  can  be 
obtained.  2.  For  the  extraction  of  oil  from  seeds  and  olives. 
Large  quantities  of  olive-oil,  rape-oil,  linseed*oil,  hemp-seed- 
oil,  palm-oil,  and  cotton-seed-oil  are  obtained  in  this  manner. 

3.  For  the  extraction  of  sulphur  from  sulphurous  earth  (ac- 
cording to  Mossu),  and  of  bitumen  from  bituminous  i*ocks. 

4.  For  separating  fat  from  wool,  woolen  tissues,.and  rags  from 
machine  shops,  by  Seyferth's  patent.  5.  For  the  exti-action 
of  the  soluble  principles  of  spices,  according  to  the  process 
of  Boniere,  of  Rouen,  France.     6.  For  the  manufacture  of 
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yellow  prussiate  of  potash,  according  to  Gelis,  and  of  sulpho- 
cyanide  of  ammonium  for  the  fabrication  of  the  toys  called 
Pharaoh's  serpents.  7.  For  the  preparation  of  the  Fenian  or 
liquid  fire-«^a  solution  of  phosphorus  in  bisulphide  of  carbon, 
with  which  projectiles  for  rifled  guns  are  filled.  8.  In  silver- 
plating,  a  small  quantity  of  bisulphide  of  carbon  is  added  to 
the  silver-bath,  so  that  a  brilliant  deposit  may  at  once  be  ef- 
fected* ..  9.  For  killing  rats,  mice^  moths,  ground  worms,  and 
other  vermin.  10.  As  a  motor  for  steam-engines.  All  sys- 
tems of  engines,  with  or  without  expansion,  can  be  run  with 
bisulphide  of  carbon,  which,  as  is  well  known,  boils  at  115° 
Fahr«  The  construction  requires  no  essential  alteration ;  but, 
since  bisulphide  of.  carbon  dissolves  fat  and  oil  with  ease, 
water  must  be  u^ed  for  lubricating. 

One  real  objection  to  the  use  of  bisulphide  of  carbon  is  its 
extren^iely  disagreeable  pdor.  This,  however,  can  be  removed 
in  a  great  measure  by  certaia  forms  of  treatment;  although 
involving  a  considerable  increase  of  the  cost,  it  is  less  desir- 
able in  many  cases.  Dr.  Vohl,  of  Cologne,  maintains  that 
gasoline  is  applicable  to  nearly  all  the  purposes  for  which  bi- 
sulphide of  carbon  is' used ;  and,  besides  being  much  cheaper, 
is  free  from  many  of  its  defects  and  dangers. — 17  A^  May  1, 
187?,  67. 

BISULPHIDJS   OF   CABBON  FOB  SCOUBING  WOOL. 

According  to  Jean  de  Hall,  bisulphide  of  carbon-  presents 
no  special  advantages  for  freeing  wool  from  grease.  It  has 
^a  injurious  effect  on  the  wool  at  fi*om  50"^  to  59%  and  if  it 
is  removed  after  extraction  of  the  grease  by  a  current  of 
cold  air,  the  wool  will  be  soft,  and  not  distinguishable  from 
that  scoured  by  benzole.  But  the  separation  of  the  bisulphide 
of  carbon  by  a  current  of  cold  air  is  too  slow,  and  too  waste- 
ful of  that  Bubstance  to  be  practicable  on  a  large  scale; 
and  if  steam  or  warm  dry  air  be  employed  for  the  purpose, 
the  increased  temperature  renders  the  wool  containing  bisul- 
phide less  soft  and  pliable,  as  clearly  manifest  in  its  feel. 
Furthermoi'e,  although  it  preserves  its  color  during  the  op- 
eration, it  becomes  yellow  shortly  afterward  in  comparison 
with  a  sample  treated  by  benzole — a  change  that  can  not  be 
explained,  except  as  indicating  a  chemical  decomposition  in 
the  wool  fibres,  since  the  color  can  not  be  removed  by  any 
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solvent  of  sulphur  nor  by  boiling  water. — 6  (7,  1873,  xv., 
120.  • 

KEEPING  WOOL  IN  A  HOIST  CONDITION. 

The  theory  of  many  wool-dyers  that  stowing  away  washed 
wool  in  a  moist  condition  before  dyeing  is  in  many  cases  ad- 
vantageous, or  even  necessary,  and  never  injurious,  seems 
contrary  to  the  facts,  no  attention  being  paid  to  the  disagree- 
able odor  or  other  changes  produced  in  it,  which  in  many 
cases  are  not  only  injurious,  but  dangerous.  Spontaneous 
combustion  may  occur,  especially  with  greasy  wool,  and 
therefore  no  more  wool  of  this  kind  should  be  washed  than 
can  be  dyed  in  three  to  four  days;  and  even  with  common 
wool  a  tendency  to  decomposition  is  produced  in  that  time, 
and  the  unpleasant  odor  acquired  is  not  easily  rieraoved  by 
simple  washing.  Chrome-dyed  wool  may  even  be  injured  by 
unequal  penetration  of  air  into  heaps  or  basketfuls,  unless  it 
is  well  cooled,  and  turned  after  a  short  time.  For  the  most 
part,  however,  lying  for  twelve  hours  is  not  injurious  to  mor- 
danted wool,  but  rather  beneiicial ;  an4  when  alum  and  tar- 
tar have  been  used  for  madder -dyeing,  a  period  of  three 
days  is  advisable,  if  it  has  been  well  cooled. .  Brown  and  olive 
darken  by  lying  in  heaps.  .Wool  treated  with  sulphuric  acid, 
unless  washed  very  soon,  becomes  brittle,  and  loses  in  color. 
— 25  (7,JtfarcA,1873,89.  ""^ 

TREATMENT   OF  WOOL  BY  GLYCERINE. 

According  to  Asselin,  glycerine  has  hitherto  failed  to  an- 
swer its  expected  part  in  the  treatment  of  the  fibre  of  wool 
for  dyeing  in  consequence  of  a  want  of  knowledge  of  its  act- 
ual properties  as  a  solvent,  and  he  has  been  engaged  in  de- 
termining the  degree  of  solubility  in  glycerinte-r-firet,  of  the 
metallic  soaps,  and  those  of  magnesia  and  of  lime ;  ^econd, 
of  the  sub-soaps,  or  soaps  with  an  excess  of  base ;  third,  of 
the  sulphate  of  lime  of  calcareous  waters.  As  the  resultof 
his  labors,  he  comes  to  the  conclusion  that  a  rational  and 
moderate  use  of  glycerine  in  the  treatment  of  wool  will  aid 
in  the  manufacture  of  certain  tissues  of  uniform  tints  and  of 
bright  colors,  w;hich  has  been  considered  impossible  by  some. 
Fabrics  worked  from  wool  so  treated  always  possess  great 
superiority  in  their  soft  and  pleasant  feel,  quite  different  from 
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that  where  glycerine  has  not  been  employed.  The  calcare- 
ous waters  which  are  so  constantly  met  with  in  manufactm^ 
ing  regions  will  be  no  longer  an  objection  when  glycerine  is 
employed.  Shoald  the  glycerine  occur  in  any  excess  in  the 
wool,  it  can  be  easily  removed  by  washing  in  distilled  water. 
— 6  J5,  April  7, 1 873,  884. 

WASHING  WOOL   AND   UTILIZING   THE   BBFU8E. 

The  custom  of  shearing  sheep  without  previous  washing, 
and  sending  the  wool  directly  to  establishments  that  wash  it 
on  a  large  scale,  has  lately  become  so  prevalent  that  a  con- 
sideration of  the  methods  employed  and  the  refuse  obtained 
is  worthy  of  attention.  The  usual  scouring-machines  were 
necessarily  uiisuited  for  the  treatment  of  such  wool,  as  giv- 
ing results  unsatisfactory  in  quality  and  quantity ;  and  the 
so-called  Leviathan,  or  a  machine  similar  in  character,  was 
adopted.  This  consists,  in  the  main,  of  two  steeping-tubs  and 
two  scoTiring-tubs,  each  tub  having  a  pair  of  iron  pressing- 
rollers,  the  upper  one  in  each  case  being  wrapped  with  hemp- 
en cord  and  covered  with  cloth,  the  wool  being  brought  to 
and  taken  from  the  rollers  on  an  endless  cloth.  The  stirring 
apparatus  of  the  scouring-vats  also  delivers  the  wool  to  ele- 
vating forks,  which  place  it  upon  the  feeding -cloth.  The 
scoured  wool  is  rinsed  in  a  tub  having  a  similar  stirring  ap- 
paratus and  an  abundant  water  supply.  AH  the  tubs  have 
stop-cocks  in  the  bottom,  and  perforated  false  bottoms  to  re- 
tain the  wool  when  they  are  emptied.  The  first  three  tubs 
can  be  warmed  by  steatn-pipiBS.  The  wool  is  placed  in  a 
steeping-tub  in  warm  water,  whereby  the  adhering  excre- 
ment and  dirt  are  for  the  most  part  removed ;  and  since  two 
such  tubs  are  employed  in  turn,  there  is  annple  time  for  dis- 
solving the  dirt,  any  undissolved  particles  being  rendered 
more  readily  soluble  by  passing  through  the  first  pair  of  roll- 
ers. The  wool  is  then  carried  in  succession  through  the  two 
scouring  baths,  prepared  from  calcined  ciarbonate  of  soda,  on 
account  of  the  energetic  action  of  the  small  amount  of  caus- 
tic soda  it  contains,  and  warmed  to  112°.  The  strength  of 
the  bath  varies  in  the  two  vessels,  as  well  as  with  the  qual- 
ity of  the  wool ;  and  it  is  best,  although  not  most  economical 
of  soda,  to  place  the  wool  in  the  stronger  bath  first,  since  the 
grease  itself  will,  to  begin  with,  in  a  measure  protect  the  wool 
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from  any  decomposing  effect  of  the  stronger  soda.  Weaker 
alkaline  substances,  as  crystallized  carbonate  of  soda,  trona, 
etc.,  will  not  answer  for  scouring  dirty,  freshly  clipped  wool. 
After  passing  through  the  rollers  of  the  last  scouring-vat, 
the  wool  is  placed  by  basketfuls  in  the  rinsing-machine,  thor- 
oughly rinsed,  spread,  and  dried. 

Of  the  impurities  removed  in  the  washing,  the  grease  and 
potash  salts  deserve  attention.  The  latter  amount  to  eight 
per  cent.,  and,  in  Belgium,  aix^  converted  into  potash.  The 
wool,  before  washing,  is  soaked  in  vessels^  and  the  pasty  res- 
idue resulting  from  the  evaporation  of  the  liquid  obtained 
calcined  in  a  furnace,  whereby  the  organic  acids  are  decom- 
posed, and  the  potash  left  as  crude  carbonate  of  potash,  to  the 
amount  of  five  per  cent,  of  the  unwashed  wool  The  graase 
is  found  in  the  soda  solution  used  in  scouring,  that  has  be- 
come too  dirty  for  use,  partially  saponified  with  soda,  and 
partially  as  an  ^muUion,  togiether  with  undecompoised  car- 
bonate of  soda  and  soda  combined  with  acids  in  the  perspira- 
tion. Its  amount  varies,  with  the  quality  of  the  wool,  be- 
tween five  and  fifteen  per  cent.  It  has  hitherto  been  separ 
rated,  either  by.supersaturation  of  the  liquid  with  hydrochlo- 
ric or  sulphuric  acid,  or  by.  precipitation  by  means  of  lime 
salts ;  in  both  cases  the  soda  being  sacrificed.  The  first  meth- 
od was  only  applicable  when  ammonia  and  urine  had  been 
employed  in  washing,  and  the  £it  was  of  inferior  quality, 
while  the  process  was  as  tedious  as  unpl^sant.  It  could  only 
be  partially  freed  from  its  impurities;  was  not  valuable  for 
stearine,  as  it  only  contained  twelve  per  cent,  of  it,  and  only 
one  third  of  it  was  saponifiable,  an  amount  too  small  to  ren- 
der it  valuable  for  soap^  but  large  enough  to  impair  the  val- 
uable applications  that  could  be  made  of  the  other,  two  thirds 
in  a  pure  condition.  A  German  writer,  however,  claims  to 
have  succeeded  in  devising  a  method,  according  to  which  the 
scouring  liquid,  no  longer  fit  for  use,  is  decomposed,  so  that 
it  immediately  separates  into  three  layers,  the  top  one  con- 
taining the  fat,  the  middle  one  the.  impurities,  and  the  lower 
one  the  soda.  In  the  subsequent  treatment  the  two  kinds  of 
iat  separate,  so  that  each  may  be  obtained  by  itself  The  im- 
purities form  a  valuable  fertilizer.  The  soda  solution  can 
either  be  used  over  ^gain,  or  the  soda  can  be  obtained  pure, 
by  evaporation  and  calcination,  and  amounts  to  forty-five  per 
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cent,  of  that  employed  in  washing.  The  process  is  also 
adapted  to  the  separation  of  the  oil  from  the  fulling  wash- 
water,  and  is  superior  to  previous  methods  in  which  acids  are 
used  in  rapidity,  ease,  and  neatness,  as  well  as  in  the  quantity 
obtained.  The  refuse  from  10,000  cwt.  of  unwashed  wool 
would  contain  the  following  ingredients,  having  about  the  an- 
nexed values : 

500  cwt.  crude  potash,  at  f  4  26 $2130  00 

160  cwt.  saponifiable  fat,  at  $5  68,  at  least 908  80 

340  cwt.  unsaponiflable  fat,  at  $4  26,  at  least 1448  40 

225  cwt.  Boda  (being  46  per  cent,  of  500) 798  75 

Total.... $5285  95 

Cost  of  recovery,  about $2130  00 

—23  C,  March  16, 1873, 102. 


INERASIBLE  INK. 

According  to  Nissen,  when  a  solution  of  the  yellow  prus- 
siate  of  potash  is  added  to  any  kind  of  ink,  attempts  to  erase 
it  by  means  of  oxalic  acid  or  other  chemical  substances  sim- 
ply convert  the  characters  into  Prussian  blue.  This  method 
is  therefore  believed  to  be  well  adapted  for  the  treatment  of 
inks  to  be  used  in  banking  and  other  operations. — 1  C,  1873, 
XII.,  188.  ; 

NEW  MODE    OF   COPYING   DESIGNS. 

Renault  has  communicated  to  the  Academy  of  Sciences  in 
Paris  an  ingenious  process  for  copying  designs,  based  upon 
the  reduction  of  salts  of  silver,  on  paper  or  other  organic 
material,  by  copper,  hydrogen,  or  vapor  of  phosphorus.  To 
effect  this  the  sheet  of  paper  on  which  the  drawing  is  made 
is  placed  on  the  top  of  a  sheet  of  card-board,  which  has  pre- 
viously been  exposed  to  vapor  of  hydrochloric  acid,  and 
above  the  drawing  is  laid  a  sheet  of  paper  sensitized  with  an 
oxygen  salt  of  silver ;  the  double  nitrate  of  iron  and  silver  is 
one  of  the  best  for  this  purpose.  The  vapors  of  the  hydro- 
ijhloric  acid  rising  from  the  pasteboard  beneath  pass  through 
the  paper  at  all  points  except  those  at  which  the  lines  of  the 
picture  are  found.  The  oxy-salt  in  the  sensitized  paper 
quickly  becomes  converted  into  chloride  of  silver ;  but  those 
points  at  which  the  hydrochloric  acid  has  not  penetrated  re- 
main in  their  old  condition.     When  the  paper  thus  treated 

Cc 
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is  laid  on  a  plate  of  copper,  or  exposed  to  hydrogeq  or  vapor 
of  phosphorus,  the  unchloridized  parts  blacken,  and  a  per- 
fect copy  of  the  design  is  obtained,  which  may  afterward  be 
fixed  in  the  regular  way. — 21  A,  May^  1878,  638. 

SULPHATES   OF  SODA  AND  POTASSA  IS  BLEACHING  ANIMAL 

FABRICS. 

A  patent  has  lately  been  obtained  by  Samal  &  Beronson, 
for  the  use  of  feeble  solutions  of  the  sulphates  of  soda  and 
of  potassa,  in  bleaching  animal  textile  fabrics;  their  special 
object  being  to  remove  the  gum  in  preparing  silk  and  in 
scouring  wool.  For  the  first-mentioned  object  the  bath  must 
be  boiling;  while  for  the  second,  the  temperature  of  the  al- 
kaline sulphuret  should  not  exceed  120°.  Where  it  is  espe- 
cially difficult  to  remove  the  gum  and  prepare  the  silk,  the 
proto-sulphuret  may  be  employed.  The  aluminates  of  soda 
and  of  potash  have  also  been  used  for  the  same  purpose.-^18 
^,1873,402. 

WHITENING  WOOL. 

The  sulphurizing  of  wool  can,  to  a  certain  extent,  be  avoid- 
ed by  placing  it,  after  scouring,  in  a  bluing  bath  at  122°, 
composed  (for  fifty  pounds  of  wool)  of  alum,  2  pounds ;  tartar, 
9  ounces ;  sulphuric  acid,  1  pound ;  starch,  9  ounces ;  sulphate 
of  indigo,  3  ounces;  aiHjhil,  1^  ounces,  and  working  at  that 
temperature  for  three  quarters  of  ah  hour.  The  white  thus 
obtained,  though  generally  satisfactory,  can  be  much  im- 
proved by  squeezing  out  the  wool,  without  washing  it,  and 
dipping  it  in  a  lukewarm  solution  of  one  pound  of  chloride  of 
barium.  The  sulphate  of  baryta,  or  permanent  white,  de- 
posited in  the  fibres,  adds  to  the  weight  as  well  as  the  white- 
ness of  the  wool. — 26  (7, 1873, 108. 

BLEACHING  DISCOLOBED  FLANNEL. 

It  was  found  by  Professor  Artus  that  flannel  which  had 
become  yellow  by  lying  for  some  time,  when  treated  with  a 
solution  of  one  and  a  half  pounds  of  Marseilles  soap  in  fifty 
pounds  of  soft  water,  with  the  additipti  pf  one  eighth  of  an 
ounce  of  ammonia,  and  subsequently  rinsed,  was  much  im- 
proved in  appearance.  The  bleaching  tvas  more  quickly  ac- 
complished by  soaking  the  articles  for  an  hour  in  a  dilute 
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solatioa  of  acid  sulphite  of  soda,  then  stirring  in  dilute  hy- 
drochloric acid  (fifty  parts  of  water  to  one  of  acid),  covering 
the  vessel,  allowing  it  to  remain  a  quarter  of  an  hour,  and  aft- 
erward thoroughly  s*insing  the  articles. — 26  (7, 1873, 166. 

PRESERVATION   OF  TEASEL-CARDS. 

Teasel-cards,  for  dressing  cloth^  may  not  only  be  rendered 
tougher,  more  elastic  and  durable,'  but  adapted  to  working 
under  water,  by  impregnating  them  with  a  solution  of  about 
six  poundii  of  sulphate  of  copper  in  two  hundred  and  fifty 
pounds  of  water.  Sulphate  of  zinc  may  replace  sulphate  of 
copper. — 5  (7, 1 8  7  3,  2  2  4. 

CANNEIXE,  A  NEW  BROWN   ANILINE   DYE. 

An  aniline,  called  cannelle-brown,  suitable  for  replacing 
dye-woods  in  producing,  on  silk,  wool,  or  cotton,  a  beauti- 
ful, bright  wood -brown,  and  all  shades  of  brown,  with  less 
trouble,and  not  too  great  expense,  has  been  prepared  for  sbme 
time  by  Knosp,  of  Stuttgart.  For  silk  and  wool  no  mordant 
is  nexsessary,  the  dye  being  simply  dissolved  in  hot  water, 
and  filtered  through  flannel,  when  cold.  Silk  is  dyed  in  a 
lukewarm  bath  with  which  this  solution  is  mixed,  and  slight- 
ly acidified  with  tartaric  a<^id.  The  color  can  be  deepened 
and  tinted  by  the  addition  of  a  solution  of  patent  or  methyl 
violet,  or  precipitated  indigo.  Wool  is  dyed  in  a  boiling 
bath,  with  the  addition  of  half  a  pound  of  Glauber's  Salt,  and 
one  eighth  of  a  pouftd  of  sulphuric  acid  to  ten  pounds  of 
wool ;  for  shading  and  tiilting,  the  same  dyes  may.  be  used,  as 
for  silk,  the  cheaper  precipitated  indigo  being  preferable. 
Cotton  must  be  moi-danted  (best  with  tannin),  by  using  three 
pounds  of  sumach,  or  a  quarter  of  a  pound  of  good  tannin,  to 
ten  pounds  Of  cotton.  It  is  then  dyed  in  the  usual  way  in  a 
cold  bath  of  pure  OanQelle.— 6  (7, 1873,  XXVL,  206. 

A  NEW   DYE-STUFF. 

Now  that  all  possible  shades  of  color  have  been  produced 
from  aniline,  chemists  have  turned  their  attention  to  anthra- 
cene and  alizarine ;  and  Springmilhl  obtains  an  accessory  prod- 
uct in  the  artificial  manufacture  of  alizarine  out  of  anthra- 
cene, from  which  a  beautiful  blue  can  be  made,  superior  in 
many  respects  to  all  aniline  blues.    Dried  in  a  vacuum,  it 
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forms  a  blue  powder,  with  a  few  small  crystals,  and  differs 
from  aniline  color  in  having  the  same  color  in  solution.  It 
dissolves  with  but  little  residue  in  water.  An  alkali  de- 
stroys its  color,  but  an  acid  restores  it ;  and  the  strongest 
acids  improve,  instead  of  attacking  its  tint.  Unlike  aniline, 
it  is  not  soluble  in  ether  nor  alcohol ;  and  it  resists  the  action 
of  light  better  than  aniline.  Unfortunately,  its  preparation 
is  as  yet  extravagantly  exipensive :  a  pound  would  cost  about 
$15,000.  The  process  is  a  secret,  and  it  is  to  be  hoped  will 
be  so  improved  as  to  cheapen  the  product — 5  C,  1873,  XXIV., 
191.  

FASHIONABLB   GBEEN  FOB  SILK. 

This  new  green  is  produced  by  aniline  iodine-green,  with 
the  addition  of  a  little  water-glass.  The  dyeing  must  be 
Gainfully  done,  and  the  silk  added  very  gradually,  to  keep  it 
uniform.  Since  iodine-green  is  not  uniform  in  quality,  if  the 
shade  is  wanting  in  yellow,  it  may  be  brought  to  that  of  the 
sample  by  the  addition  of  picric  acid,  the  aiticle  then  being 
passed  through  a  diluted  acetic-acid  bath. — 26  (7, 1873, 107. 

USB    OF    HYDBOSTJLPHITB    OF    SODA   IN    DYEING  WITH    INDIGO. 

Messrs.  Schutzenberger  and  Lalande  announce  a  new  meth- 
od of  dyeing  and  printing  fabrics  by  means  of  indigo,  in  re- 
gard to  which  they  remark  that,  in  consequence  of  its  insol- 
ubility in  neutral  dissolvents,  whether  acid  or  alkaline,  the 
coloring  matter  of  indigo  can  only  be  fixed  upon  the  textile 
fibre  after  being  previously  reduced — that  is,  converted  into 
white  indigo,  soluble  in  alkalies  and  alkaline  earths. 

They  find,  however,  that  the  very  strongly  reducing  prop- 
erties of  the  hydrosulphite  of  soda,  in  its  almost  instantane- 
ous action  upon  indigo,  changing  it  in  the  cold  state  to  an 
alkaline  liquid  or  white  indigo,  suggests  the  practical  use  of 
this  salt  in  the  various  applications  of  indigo  in  dyeing  and 
printing.  The  memoir,  which  is  contained  in  the  Mbniteur 
Scientifique^  gives  first  the  details  of  the  manipulation  for 
dyeing,  and  then  for  printing,  and  is  accompanied  by  speci- 
mens of  the  general  effect  produced. 

The  colors  obtained,  according  to  these  gentlemen,  are  very 
beautiful,  and  possess  a  very  distinctive  outline.  The  new 
blue  which  they  produce  requires  no  treatment,  after  print- 
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ing,  for  fixing  it  thoroughly ;  and  it  may,  indeed,  be  pnnted 
at  the  same  time  with  most  of  the  other  colors,  such  as  aniline 
blacks,  etc.  Its  preparation  consists  in  thickening  with  gum, 
or  other  thickener,  a  sufficiently  concentrated  solution  of 
white  indigo  in  an  alkali  or  alkaline  body,  and  then  adding 
to  the  mixture  the  proper  quantity  of  hydrosulphite  of  soda. 

TO   COLOR   CHAMOIS   02!^  HALF-WOOL   GARMENTS. 

For  ten  pounds  of  material  prepare,  in  a  perfectly  clean 
kettle,  with  soil  water,  a  bath  of  about  one  fourth  of  a  pound 
of  annatto ;  heat,  add  the  garments,  heat  to  boiling,  and  boil 
for  half  an  hour;  then  rinse  well,  pass  through  a  weak  warm 
sulphuric  acid  bath,  and  again  rinse  well. — 26  (7, 1873, 167. 

IMPROVED   GUM-ARABIC   MUCILAGE. 

A  serious  objection  to  the  use  of  gum-arabic,  as  an  adhe- 
sive, is  found  in  its  showing  through  unsized  paper,  and  thus 
producing  a  semi-transparent  blot.  This  is  also  attended 
with  the  still  greater  inconvenience  that  the  two  layers  do 
not  stick  together  satisfactorily.  On  this  account  gum-ara- 
bic mucilage  can  not  be  used  for  attaching  paper  to  paste- 
board, nor  wood  to  wood,  nor  one  metallic  substance  to  an- 
other, since  the  gum  soon  peels  off.  All  this  inconvenience 
may  be  remedied,  it  is  said,  by  adding  to  the  gum  a  solution 
of  sulphate  of  alumina;  two  parts  of  crystallized  sulphate  of 
alumina  answering  for  one  hundred  and  twenty-five  parts  of 
the  concentrated  solution  of  gum-arabic,  in  the  proportion  of 
two  parts  of  gum  to  five  of  water.  The  salt  is  to  be  dissolved 
in  ten  times  its  weight  of  water,  and  the  solution  mixed  di- 
rect with  that  of  the  gum  solution,  which  in  this  condition 
well  deserves  its  name  of  vegetable  glue.  A  solution  of 
alum  replaces  the  sulphate  of  alumina,  but  to  a  much  less 
satisfactory  degree.— 18  (7,  July  2, 1873,  428. 

CEMENT  FOR  FASTENING  METALS   ON   GLASS. 

The  following  cement,  recommended  by  Franke,  for  fasten- 
ing prize-medals,  electrotypes  of  badges  of  honor,  etc.,  upon 
the  show-cases  in  the  Vienna  Exposition,  instead  of  the  tedi- 
ous and  defective  method  of  boring  the  glass,  with  its  liabil- 
ity to  fracture,  may  be  found  generally  useful  in  fastening 
metal  on  glass  securely  and  rapidly.    To  an  intimate  mixture 
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of  two  parts  of  finely  powdered  silver-litharge,  and  one  part 
of  dry  white  lead,  add  as  much  of  a  mixture  of  three  parts 
of  boiled  linseed-oil  and  one  of  copal  varnish  as  will  form  a 
doughy  mass.  It  is  only  necessary  to  cover  the  lower  face 
of  the  medal  with  this  cement,  press  it  upon  the  glass,  and 
remove  the  excess  of  cement. — 13  C^May  15, 1873, 655. 

A  PBBMAN£irr  PASTE. 

The  following  process  will,  it  is  said,  afford  an  unusually 
adhesive  paste,  adapted  to  fastening  leather,  paper,  etc.,  with* 
out  the  defects  of  glue ;  and,  if  preserved  from  evaporation 
in  closed  bottles,  will  keep  for  years.  Cover  four  parts,  by 
weight,  of  glue,  with  fifteen  parts  of  cold  water,  and  allow  it 
to  soak  for  several  hours ;  then  warm  moderately  till  the  so- 
lution is  perfectly  clear,  and  dilute  it  With  sixty-five  parts  of 
boiling  water,  intimately  stirred  in.  Next  prepare  a  solution 
of  thirty  parts  of  starch  in  two  hundred  parts  of  cold  water, 
so  as  to  form  a  thin,  homogeneous  liquid,  free  from  lumps, 
and  pour  the  boiling  glue  solution  into  it  with  thorough  stii> 
ring,  and  at  the  same  time  keeping  the  mass  boiling. — 8  (7, 
1873,  LX.,  144.  

MQUID  PABCHMENT. 

According  to  Dr.  Hoffmann,  a  fluid  by  this  name,  consist- 
ing of  gutta-percha  softened  and  soaked  in  ether,  is  especially 
adapted  for  forming  a  coating  for  pictures  and  cards,  which 
permits  the  removal  of  dirt  with  a  moist  rag.  Pencil  and 
crayon  drawings  may  be  rendered  ineffaceable  by  sprinkling 
with  this  liquid  by  means  of  an  atomizer,  an  exceedingly  del- 
icate film  remaining  on  the  evaporation  of  the  ether. — 14  (7, 
1873,  CCVm,  235.  

HOW  TO   VARNISH. 

It  is  essential  to  the  brilliancy  and  adhesiveness  of  varnish 
that  the  temperature  of  the  atmosphere  in  which  it  is  put  on 
should  be  as  high  as  can  conveniently  be  borne,  since,  at  a 
lower  degree  of  heat,  a  deposit  of  the  invisible  moisture  in 
the  atmosphere  takes  place  before  the  solvent  in  the  vaniish 
has  sufficiently  evaporated.  This  may  occur  even  on  fine 
summer  days,  giving  a  milky,  turbid  appearance  to  the  var- 
nish, which  can  only  be  avoided  by  bringing  the  temperature 
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artificially  up  to  about  19^.  The  article  should  acquire  this 
temperature  by  several  hours'  previous  exposure  to  it  in  the 
shopy  and  should  then  be  smoothed,  washed,  and  rubbed  dry 
with  chamois  leather  or  silk.  All  dust,  dirt,  and  moisture 
are  to  be  removed  by  means  of  a  brush  of  suitable  size  with 
pure,  soft,  firm  bristles,  the  use  of  any  forta  of  oil  or  grease 
being  avoided.  The  varnish  must  be  laid  on  with  exceeding 
care,  dipping  the  brash  lightly  into  it,  a&d  beginning  a  short 
distance  from  the.  edge,  and  working  by  direct,  long,  rapid, 
uniform  sweeps,  of  the  brush,  of  even  pi-essure,  to  the  edges 
and  corners,  at  each  side  alternately,  until  the  film  has  the 
thickness  of  paper.  The  article  should  then  be  exposed  to 
the  sun,  or  artificial  heat,  protected  from  draft  and  dust; 
since  cold  or  driaft  would  darken  the  varnish.  In  this  latter 
case  the  brilliancy  and  clearness  can  only  be  restored  by 
thinly  recoating  the  surface  with  the  varnish  and  exposing  it 
directly  to  the  fire,  that  the  spoiled  part  may  be  redissolved, 
taking  care  not  to  put  it  so  near  that  it  will  scale  off. — 6  C, 
1873,230.  

NEW  METHOD   OF  SILVEKINa  GLASS. 

An  improved  method  of  silvering  glass  and  other  sub- 
stances, devised  by  Mr.  Siemens,  consists  in  the  use  of  alde- 
hyde of  ammonia^  obtained  by  passing  a  current  of  dry  am- 
monia through  aldehyde.  He  makes  two  solutions  of  four 
grammes  of  nitrate  of  silver  and  two  and  a  half  grammes  of 
aldehyde  of  ammonia,  and  then  mixes  the  solutions  and  filters 
them.  The  object  to  be  silvered  is  first  washed  with  a  solu- 
tion of  carbonate  of  potassa,  then  with  alcohol,  and  finally 
with  water.  It  is  then  brought  in  contact  with  the  silvering 
solution,  and  subjected  to  the  heat  of  a  sand-bath.  A  deposit 
of  metallic  silver  immediately  takes  place,  and  the  tempera- 
ture is  carried  up  to  130°  or  140°  Fahr.  When  the  deposit 
is  sufficiently  formed,  the  article  is  to  be  removed  and  rinsed 
with  distilled  water. — 3  B^June  26, 1873,  329. 

TINNING  LINEN   AND   COTTON   FABRICS. 

The  following  process  is  given  by  R,  Jacobsen  for  coating 
linen  and  cotton  fabrics  with  a  heavy,  flexible,  brilliant  film 
of  tin.  A  thin  paste,  formed  by  stirring  commercial  zinc 
dust  into  a  solution  of  egg-albumen,  is  laid  on  the  fabric  by 
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brushing  or  pressure.  This  coating  is  fixed,  after  drying,  by 
coagulating  the  albumen  by  heated  steam,  the  fabric  being 
then  placed  in  a  bath  of  perchloride  of  tin.  The  metal  pre- 
cipitates upon  the  zinc  in  a  finely  divided  condition,  and  the 
article,  after  being  well  rinsed  with  water  and  dried,  is  pat 
through  a  glazing  machine,  which  imparts  brilliancy  to  the 
tin  coating.  Beautiful  results  can  be  obtained  for  decorative 
purposes  by  printing  or  tracing  designs,  and  linen  cloth  thus 
tinned  could  be  employed  in  many  cases  as  a  substitute  for 
tin-foil,  as  an  elegant,  tenacious  water-proof  wrapping. — 6  (7, 
May  22, 1873,  209.  ' 

HABDENING   STEEL  TOOLS,  ETC. 

The  following  secret,  unpatented  composition,  suggested 
by  the  chemist  Kulick<e,  has  been  employed  with  success  at 
Saarbrtlcken  for  restoring  bunied  steel  to  its  primitive  con- 
dition ;  and  as  it  affords  a  peculiarly  hard  metal,  it  is  also 
used  for  tempering  steel  tools  that  are  too  soft,  or  may  have 
become  so  by  use,  as  chisels,  saw-blades,  etc.  Although  rath- 
er expensive,  it  is  really  an  economical  treatment  where  large 
numbers  of  steel  tools  are  used.  Burned  steel  heated  to  a 
cherry  red,  and  forged  somewhat  on  an  anvil,  is  plunged  into 
a  well-mixed,  doughy  mass  (in  a  box  near  by). composed  of 
tartaric  acid,  six  ounces;  cod-oil,  thirty  ounces;  charcoal 
powder,  two  ounces ;  bone  black,  eight  ounces ;  beef  tallow, 
ten  ounces ;  yellow  prussiate  of  potash,  five  ounces,  and  burn- 
ed hai*tshorn,  three  ounces,  and  is  then  completely  cooled  in 
water.  Steel  tools  are  similarly  treated.  Small  articles  of 
cast  iron,  such  as  wheel-boxes,  axle-bearings,  etc.,  may  be  suc- 
cessfully case-hardened  by  being  plunged  red-hot  into  a  mixt- 
ure of  ten  buckets  of  urine,  five  pounds  of  whitening,  and 
four  pounds  of  salt. — 18  (7,  June  4, 1873,  368. 

ARTIFICIAL  PRODUCTION   OF  FLUORIDE    OF  CALCIUM. 

Among  other  mineral  substances  which  the  chemist  has 
succeeded  in  producing  artificially  in  his  laboratory  may 
now  be  mentioned  fluoride  of  calcium,  in  crystallized  forms, 
identical  with  those  of  the  native  compound.  A  combina- 
tion  of  fluor-spar  and  barytes,  identical  with  a  native  one, 
well  known  to  mineralogists,  has  also  been  manufactured. — 
14^,e7w/y  19, 1873,  81.  ' 
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EXPLOSION.  IN   A   FLOUR  MILL  NEAR   GLASGOW. 

A  recent  explosion  at  the  Tradeston  Flour  Mills  in  Glas- 
gow was  explained  on  the  theory  that  minute  particles  float- 
ing in  the  atmosphere  became  so  mixed  with  oxygen  as  to 
form  an  explosive  gas,  and  this  conclusion  has  been  corrobo- 
rated by  a  similar  explosion  at  the  Park  Brewery  during  the 
grinding  of  a  quantity  of  malt.  A  small  flint  was  introduced 
into  the  malt  between  the  iron  rollei-s  of  the  mill,  and  a 
spark  being  struck,  the  floating  dust  immediately  exploded 
with  a  loud  report.— 18  ^w^i/s^  1, 1873,  604. 

SPONTANEOUS   COMBUSTION   OP   OILY   COTTON  WASTE. 

Experiments  by  Galletly  show  how  dangerous  it  is  to  al- 
low greasy  refuse  to  lie,  even  in  small  quantities,  in  warm 
places.  He  found  that  such  waste,  dipped  in  boiled  linseed- 
oil,  and  wrung  out,  required,  at  a  temperature  of  170%  only 
one  hundred  and  five  minutes  at  the  most  to  take  fire,  and 
that  the  bulk  need  not  be  very  great,  as  a  match-boxful,  at 
167°,  took  fire  in  one  hour.  With  raw  linseed-oil  it  required 
four  to  five  hours;  with  rape-oil  at  170°,  over  six  hours; 
with  castor-oil  at  185°,  over  a  day;  with  olive-oil,  one  and 
two-third  hours ;  and  with  sperm-oil  it  would  not  take  fire 
at  all.  The  heavy  coal  and  petroleum  oils  were  found  to  re- 
tard oxidation  by  excluding  the  air.  Silk  waste  did  not  take 
fire,  but  gunpowder  placed  in  it  was  fired  in  an  hour;  and  in 
cotton,  under  similar  circumstances,  only  after  one  hour  and 
a  half.— 6  (7,  April  10, 1873, 140. 

PHOSPHORUS  BRONZE. 

The  result  of  three  yeai-s'  experiment,  on  the  part  of  cer- 
tain manufacturers  in  Europe,  of  the  use  of  the  phosphorus 
bronze,  tends  to  aflix  a  high  value  to  this  alloy.  In  the  in- 
stances referred  to  it  has  been  used  to  much  advantage  for 
the  great  bearings  of  the  plates  in  general  rolling-mills,  and 
for  conical  gearing  in  universal  rolling-mills,  in  cases  where 
the  .rollers  weighed  five  tons.  It  was  found  that  the  gear^ 
when  made  of  hard  cast  iron,  broke  frequently;  this  was  re- 
placed by  wheels  of  ordinary  bronze,  and  then  by  those  of 
phosphorus  bronze.  The  duration  of  ordinary  bronze  wheels 
did  not  exceed,  on  an  average,  five  months,  while  those  made 
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of  phosphorus  bronze  wore  for  about  nine  months.  This  ma- 
terial-has also  been  applied  with  great  advantage  not  only 
in  the  making  of  pinions,  but  in  the  driving  axes  of  mills ; 
in  the  latter  case  the  superiority  seeming  to  depend  not  on 
the  hardness,  but  on  the  very  gi*eat  resistance  of  the  alloy, 
the  arboi*s  in  the  phosphorus  bronze  twisting  much  less  than 
those  made  of  forged  iron,  and  not  being  liable  to  break  like 
those  of  cast  iron. — 3.4,  July  26, 1873, 101. 

MACHINE   FOB  MAKING  SMALL   WOODEN  BOXE& 

A  machine  has  lately  been  invented  in  England  for  facili- 
tating the  manufacture  of  small  wooden  boxes,  varying  from 
nine  to  twenty-four  inches  in  length,  and  of  a  corresponding 
depth.  The  machine  is  capable  of  being  adjusted  so  as  to 
cut  simultaneously  three  V-shaped  grooves  in  a  board,  and 
to  bevel  the  edge  so  that  it  can  be  readily  bent  round  at 
these  joints  until  the  groove  is  closed,  when  the  sides  are 
fastened  by  glue  or  by  a  few  nails,  thus  producing  the  four 
sides  of  a  box,  which  is  completed  by  nailing  on  the  bottom 
and  top.  This  machine  and  its  mode  of  working  were 
exhibited  at  the  Vienna  Exposition. — Jowr,  iSoc.  ArtSy  Jtme 
27, 1873,  630.  

CONVERSION  OF  YOUNG   HORN  INTO  GELATINE. 

According  to  a  contemporary,  the  soft,  spongy  horns  of  the 
deer,  when  they  have  sprouted  about  a  foot  or  more  from  the 
skull,  are  collected,  in  Alaska,  and  when  thoroughly  dried  are 
exported  to  China,  where  they  are  made  into  a  highly  prized 
jelly.  The  deer  referred  to  are  probably  the  reindeer,  as  it 
would  be  extremely  difficult  to  obtain  a  sufficient  number 
from  the  wild  species  in  Alaska  to  serve  the  purpose  of  a;  reg- 
ular trade. — 2  A^  July  5, 1873, 11. 

PIBE-PROOF  POWDER-CHESTS. 

Tests  have  recently  been  made  by  the  English  government 
in  regard  to  a  new  construction  of  powder-chests,  with  ^uch 
a  satisfactory  result  as  to  render  it  not  impossible  that  they 
may  be  adopted  at  least  for  the  retail  trade.  These  chests 
are  apparently  similar  to  the  ordinary  fire  and  burglar  proof 
safes,  with  unusually  thick  walls,  composed  of  four-inch  cham- 
bers filled  with  sawdust  and  alum.    On  exposure  to  heat  the 
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alum  melts,  and  the  52  per  cent,  of  water  it  contains  escapes 
into  the  powder-chest,  through  small  openings,  and  prevents 
the  explosion  of  the  powder.  The  safes  were  placed  in  sep- 
arate furnaces,  and  after  being  heated  intensely  for  six  hoai*s, 
the  powder  in  two  of  them,  on  examination,  was  found  unaf- 
fected, the  chests  themselves  appearing  in  good  condition, 
and  a  registering  thermometer  indicating  a  maximum  of  210°. 
The  two  remaining  chests  were  heated  still  further  without 
damage.— 14  (7, 1873,  COVIIL,  234.  . i.    . . 

IMPROVEMENT  IN  PHOTOLITHOGRAPHY. 

In  the  ordinary  process,  paper)  doated  with  a  mixture  of 
bichromate  of  potash  and  gelatine,  ;tmd:exposed  under  a  suit- 
able negative,  is  covered  with  fatty  ink,  and  immersed  in  hot 
water,  which  dissolves  the  unchanged  gelatine,  and  leaves 
the  picture  coated  with  fatty  ink,  which  is  then  transferred 
to  a  suitably  prepared  stone.  By  this  method  fine  lines  are 
aot  faithfully  reproduced,  since  the  hot  water  swells  the 
insoluble  gelatine,  and  softens  the  fatty  ink.  Paul  avoids 
this  defect  by  dispensing  with  heat  in  removing  the  un- 
changed portion,  substituting  albumen  for  gelatine.  The 
roughening,  of  even  the  finest  quality  of  paper,  on  being 
moistened,  is  prevented  by  employing  the  ivoiy- surfaced 
transferring  paper  of  the  Autotype  Company,  prepared  with 
a  mixture  of  equal  parts  of  beaten  albumen  and  a  saturated 
solution  of  bichromate,  of  potash.  After  proper  exposure 
under  a  negative,  it  is  placed  on  a  lithographic  stone,  which 
has  been  covered  with  ink,  and  passed  through  the  press  sev- 
eral times,  changing  its  position  each  time.  On  soaking  it 
in  a  vessel  of  cold  water  for  some  time,  the  unchanged  albu- 
men dissolves,  and  can  be  removed  by  brushing  lightly  with 
a  sponge,  affording  a  very  fine,  sharp  picture,  ready  for  trans- 
fer to  the  stone  by  simple  pressure,  the  cold  water  having 
no  injurious  effect  upon  the  picture  or  the  ink,  while  the 
paper  retains  its  fineness  of  texture. — 15  C,XII.,  1873, 189. 

MACHINE  FOR  REPRODUCING  ALL  KINDS   OF  ART-MODELS. 

A  machine,  that  may  prove  of  value  to  founders,  etc.,  has 
been  devised  by  G.  Mathis,  of  Villingen,  which  is  said  to  be 
capable  of  producing  a  perfect  copy  of  a  piece  of  sculpture 
of  any  size  or  shape,  with  great  rapidity  and  precision,  and 
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SO  completely  that  only  the  finest  touches  require  the  hand 
of  an  artist.  The  essential  part  of  the  apparatus  is  claimed 
to  involve  an  entirely  new  mechanical  contrivance. — 9  (7, 
t/ime,1873, 88.  

ambler's  planimeteb. 

The  planimeter  of  Professor  Amsler,  of  Schaffhausen,  ordina- 
rily called  the  polar  planimeter,  is,  of  all  the  instruments  of 
this  class  at  present  known,  by  far  the  most  simple,  the  most 
commodious,  and  least  expensive,  and  is  deserving  of  a  wide 
introduction  among  American  draughtsmen.  It  is  composed 
of  two  metallic  rules  joined  together  at  a  pivot,  and,  connected 
at  right  angles  to  them  at  each  end,  a  metallic  point.  In  the 
prolongation  of  one  of  these  rules  there  is  found  upon  an  axis 
parallel  to  its  direction  a  wheel  whose  edge  is  graduated. 
In  order  to  measure  any  plane  area,  one  fastens  the  extremity 
of  one  of  the  arms  upon  the  paper  outside  of  the  perimeter 
of  the  figure,  in  such  a  way  that  the  end  of  the  other  arm  can 
be  made  to  follow  this  perimeter  around  its  whole  length. 
When  this  end  has  returned  to  its  p<^t  of  depaitnre,  the 
divided  wheel  has  undergone  a  displacement  which  is  easily 
measured,  and  is  proportional  to  the  area  of  the  figure  that 
was  to  be  measured. — 6  JS,  1873, 609. 


RENDERING  LAMP-BLACK  MISCIBLE  WITH    WATER. 

According  to  Kochlin,  lamp-black  acquires  all  the  proper- 
ties of  India  ink,  and  admits  of  being  incorporated  with 
printing  colors,  after  mixing  it  with  ten  times  its  weight  of 
sulphuric  acid,  of  66°  Baum6,  and  washing  after  twenty-four 
houi-8. — 9  (7,  June^  1873,  92. 

THE   INFLUENCE    OP  THE   SUNLIGHT   ON   OLIVE-OIL. 

Among  the  results  of  the  studies  of  Morchini  on  the  me- 
chanical influence  of  sunlight  upon  olive- oil,  we  may  men- 
tion the  following  items  that  will  be  of  interest  to  commer- 
cial as  well  as  scientific  men.  1.  In  one  month  the  sunlight 
will  entirely  bleach  the  oil  without  changing  its  specific  grav- 
ity. 2.  Oil  that  has  been  exposed  a  month  to  the  sunlight 
has  still  the  property  of  thickening  under  the  inflaence  of  ni- 
trous vapors ;  but  if  the  exposure  last  two  or  three  months, 
it  continues  fluid  under  the  influence  that  would  otherwise 
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thicken  it.  3.  The  oil  that  has  been  bleached  by  sunlight 
has  a  decided  acid  i*eaction,  and  a  slight  rancid  odor  and 
taste,  and  dissolves  the  aniline  red  easily  whereby  it  is  itself 
intensely  colored,  a  principle  that  is  of  importance  only  when 
we  would  test  the  purity  of  the  oil  by  the  method  proposed 
by  Jacobsen. — 1  C,  1873, 176. 

EXTBACTION   OF  WOOL  FBOM  HALF-WOOL  BAGS,  ETC. 

According  to  Dr.  Wagner,  the  present  method  of  removing 
cotton  and  linen  from  half-wool  material  by  means  of  sulphu* 
ric  acid  of  five  per  cent,  is  not  as  cheap,  effective,  or  quick  as 
is  desirable ;  and  his  investigations  show  that  a  complete  de- 
struction of  the  linen  fibre  combined  with  wool  requires  sul- 
phuric acid  of  eight  to  ten  per  cent.,  as  well  as  prolonged 
boiling,  and  even  with  the  utmost  care,  too,  the  wool  fibre  will 
be  somewhat  affected.  A  comparatively  large  quantity  of  liq- 
uid is  required,  which  consequently  renders  the  process  expen- 
sive, and  with  colored  materials  the  same  liquid  answers  only 
twice,  or  at  most  three  times,  while  the. consumption  of  fuel 
is  considerable.  A  new  process,  devised  by  Dr.  Wagner,  but 
not  yet  published,  based  on  very  different  chemical  reactions, 
is  claimed  by  him  to  obviate  all  these  objections,  and  to  be 
very  cheap,  and  to  demand  little  ci^re,  while  at  the  same  time 
it  does  not  affect  the  character  of  the  wool  fibres.  — 13  C, 
^w/y  1,1873,  854. 

ALLOTS   OF  MANGANESE. 

At  the  meeting  of  the  British  Association  in  1870,  Mr. 
J.  F.  Allen,  F.C.S.,  described  several  manganese  alloys  in  a 
paper  read  before  it.  An  alloy  of  copper,  with  from  five  to 
thirty  per  cent,  of  manganese,  he  found  to  be  ductile,  malle- 
able, and  considerably  more  tenacious  than  copper.  With 
zinc,  copper,  and  manganese,  an  alloy  was  obtained  resem- 
bling in  some  of  its  qualities  German  silver.  Besides  these, 
other  alloys  were  made  and  experimented  upon. 

INTEENATIONAL  STANDABD   FOB  NUMBEBING  TABN. 

The  international  congress,  held  at  Vienna  in  July,  to  es- 
tablish a  uniform  standard  for  assorting  yarns,  after  consid- 
erable discussion  of  a  variety  of  propositions,  came  to  the 
following  conclusions :  That  the  present  occasion  was  most 
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opportune  for  the  introdaction  of  the  metrical  system ;  that 
all  spun  material  should,  if  possible,  be  numbered  on  tiie  same 
principle ;  that  this  should  be  metrical,  and  the  number  of 
the  yam  should  express  the  number  of  meters  in  a  gramme, 
and  that  the  minimum  for  inspection  should  be  1000  meters. 
The  establishment  of  a  uniform  reel  was  passed  over  for  the 
present.  A  standing  committee  of  delegates  from  the  coun- 
tries represented  was  selected,  to  publish  the  results  in  their 
respective  countries,  and  impart  strength  to  the  new  move- 
ment. The  meeting  next  year  was  fixed  at  Brussels. — 32  (7, 
jMfyl9,1878,361.  

PREPARATION  OF  CARBONATB  OF  MAGNESIA. 

The  fact  that,  in  the  treatment  of  dolomite  with  carbonic 
acid  under  pressure,  the  carbonate  of  magnesia  dissolves  more 
readily  than  the  carbonate  of  lime,  is  employed  on  a  large 
scale  in  Pattinson's  process  at  Newcastle,  England.  The  fine- 
ly powdered  dolomite  is  stirred  with  cold  water,  in  a  cyl- 
inder revolving  on  a  horizontal  axis ;  and  carbonic  acid,  ob- 
tained by  the  action  of  hydrochloric  acid  on  carbonate  of 
lime,  is  forced  in,  under  a  pressure  of  five  to  six  atmospheres. 
The  solution  of  bicarbonate  of  magnesia,  thus  obtained,  is 
treated  with  steam  in  a  vertical  cylinder;  and  the  neutral 
carbonate  formed  is  allowed  to  deposit  in  channels,  and  is 
then  cut  out  in  rectangular  blocks,  dried,  and  brought  into 
the  market,  affording  caustic  magnesia  by  ignition  in  muffles. 
—6  (7,  Jvly  10, 1873, 276. 
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SIGNS  OF  DEATH. 

Dr.  Hugo  Magnus,  assistant  physician  to  the  hospital  at 
Breslaa,  suggests  that  the  tying  of  a  tight  ligature  aronnd 
one  of  the  fingera  'will  determine  whether  a  person  supposed 
to  be  dead  is  so  in  reality.  If  life  be  not  extinct  the  extrem- 
ity of  the  finger  soon  becomes  red,  the  depth  of  the  color  in- 
creasing to  dark  red  and  violet,  while  the  skin  above  the  liga- 
ture remains  white.  This  is  easily  understood,  as,  if  there  be 
any  circulation  of  the  blood,  the  ligature  prevents  the  return 
of  the  venous  blood,  while  the  arteries  still  continue  to  con- 
vey it  to  the  capillaries.  A  test  so  simple  can  be  applied 
without  difficulty,  and  seems  to  be  quite  decisive. — 13  A^ 
December  1, 1872, 451. 

CUBE   FOB  GATABBH. 

Although  a  catarrh  of  itself  is  not  to  be  classed  with  the 
dangerous  diseases,  it  is  always  troublesome,  and  if  the  bron- 
chisB  become  affected,  a  favorable  termination,  especially  with 
aged  pei*sons,  is  not  always  certain.  A  remedy  for  this  affec- 
tion, as  suggested  by  Dr.  Hagar,  is  as  follows :  Five  parts  of 
carbolic  acid,  six  of  aqua  ammonise  (specific  gravity  0.960), 
ten  of  distilled  water,  and  fifteen  of  alcohol  are  to  be  mixed 
together  in  a  wide-mouthed  bottle,  half  filled  with  cotton  or 
asbestos,  and  snuffed  up  from  time  to  time  from  the  bottle. 
After  a  thorough  trial  of  this  prescription^  Dr.  Brand  states 
that  it  shortens  the  first  stage  of  the  disease,  prevents  the 
second,  and  alleviates  all  the  symptoms.  He  prefers,  however, 
to  apply  it  by  inhalation  through  the  mouth  as  well  as  the 
nose,  by  pouring  a  few  drops  on  porous  paper,  and  holding  it 
in  the  hollow  of  the  hand  before  the  face,  with  the  eyes  closed. 
—9  (7, 1872,  VI.,  87.  

THEOBT   OP  "  TAKING  COLD." 

Professor  Rosenthal  gives  the  following  explanation  of  the 
pathogenic  action  of  exposure  to  cold.    Suppose  an  individual 
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to  have  been  subjected  to  an  elevated  temperature,  such  as 
that  of  a  ball-room  or  a  theatre,  or  to  have  engaged  in  vio- 
lent muscular  exercise :  the  cutaneous  vessels  are  dilated, 
and  in  a  state  more  or  less  akin  to  paralysis,  and  in  all  cases 
more  slow  to  contract  than  usual.  If  at  this  moment  the  same 
person  be  exposed  abruptly  and  without  any  intermediate 
transition  to  a  low  temperature,  especially  to  a  current  of  cold 
air,  a  considerable  loss  of  heat  will  be  observed  upon  the  sui*face 
of  the  body.  The  blood  which  has  been  thus  cooled  externally 
comes  back  into  the  internal  organs  and  cools  them  suddenly; 
which  circumstance  alone  may,  in  an  organ  predisposed  to  dis- 
ease, become  the  active  cause  of  some  sevei'e  malady.  The  cu- 
taneous vessels,  on  their  part,  become  contracted,  driving  out 
the  blood  which  they  contained,  and  thus  produce  a  kind  of  hy- 
persemia,  which  in  itself  may  exercise  a  morbific  action.  This 
cause,  however,  is  usually  only  an  accessory  one,  at  least  in 
cases  where  the  temperature  has  been  much  elevated.  The  ves- 
sels have  lost  their  tonicity,and  do  not  contract  suddenly.  But 
if  the  danger  from  collateral  hypersBmia  is  thus  diminished, 
that  from  refrigeration  is  increased. — 8  -B,  Dee.  21, 1872, 592. 

CUBB   FOB  COBNS. 

According  to  the  Union  MediccUe,  corns  may  be  cured,  with 
greater  certainty  and  rapidity  than  in  any  other  way,  by  sim- 
ply applying,  morning  and  evening,  a  drop  of  perchloride  of 
i  ron  by  means  of  a  bit  of  straw.  This  treatment,  continued  for 
iifteen  days,  will,  in  most  cases,  effect  a  cure  without  involving 
any  pain. — 3  J9,  September  26, 1872, 106. 

BENEFITS   OF  VACCINATION.' 

The  small-pox  epidemic  has  been  very  prevalent  for  some 
time  past  in  Vienna,  and  numerous  cases  are  constantly  occur- 
ring, taxing  the  abilities  of  the  medical  profession  and  the 
capacity  of  the  various  hospitals  to  the  utmost.  The  benefit 
of  vaccination,  however,  is  shown  by  the  unanimous  testimony 
of  those  who  have  been  most  concerned  in  the  treatment  of 
the  disease.  The  general  result  is  summed  up  as  follows: 
1.  The  mortality  has  been  ten  times  greater  in  the  un vacci- 
nated than  in  the  vaccinated.  2.  The  intensity  of  the  disease 
has  also,  as  the  general  rule,  been  very  much  greater  in  them. 
3.  Cases  of  hemorrhagic  small-pox  occurred  much  more  fre- 
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quently  in  the  nnvaccijiated.  4.  In  the  Children's  Hospital, 
where  the  mortality  has  been  so  enormous,  and  has  specially 
prevailed  in  the  hemorrhagic  foim,  its  fatal  coui'se  has  chiefly 
been  among  the  unvaccinated.  These  facts  will,  at  a  later 
period,  be  demonstrated  by  the  publication  of  the  full  statis- 
tical data,  and  it  is  hoped  they  will  teach  the  opponents  of 
vaccination  a  much-needed  lesson. — 20  A,  Nov.  30, 18'^2, 617. 

ACTIVE   PRINCIPLE    OP   VACCINE  VIRUS. 

The  vaccine  matter,  or  virus,  contains,  in  an  albuminous 
fluid,  diflerent  formations,  among  which  very  small  micro- 
scopic grains  are  conspicuous.  Messrs.  Chauveau  and  Keber 
consider  these  as  the  very  carriers  of  the  vaccine  matter. 
Mr.  Ferdinand  Cohn  was  oflered  an  opportunity  to  examine 
the  subject  more  closely,  and  makes  the  following  report: 

At  fii*st  he  raises  the  question,  Are  these  grains,  perceived 
by  all  observers,  constituent  parts  of  the  virus,  or  accidental 
admixtures?  Experiments  instituted  with  all  possible  pre- 
cautions led  to  the  conclusion  that  they  exist  in  the  freshest 
virus,  and  have  to  be  considered  as  constituents.  These 
globular  corpuscles  fill  the  vaccine  matter  quite  equally. 
They  arc  without  spontaneous  motion,  but  show  molecular 
motion.  Their  sisse  could  not  be  ascertained  accurately,  be- 
ing beyond  our  present  means  of  microscopical  measurement, 
but  is  certainly  less  than  0.001  of  a  millimeter — perhaps  one 
half  or  three  quartera  of  it.  At  first  they  are  mostly  single, 
rarely  in  pairs,  but  increase  j'apidly  in  number  when  the  ob- 
servation is  continued  for  some  time  with  proper  precautions. 
They  form  entire  rows,  and,  after  some  houi-s,  irregularly 
connected  groups.  This  extremely  rapid  and  uninterrupted 
augmentation  proceeds  from  cross-division  of  the  cells.  From 
these  observations  Mr.  Cohn  considers  the  corpuscles  of  the 
virus  as  living,  independent  organisms,  belonging  to  the 
class  of  schizomycetsB,  which,  as  the  smallest  and  simplest 
of  all  organisms,  multiply  only  by  the  division  of  cells. 

In  conclusion,  Mr.  Cohn  discusses  the  question  whether 
these  corpuscles  are  in  fact  the  carriers  of  the  contagion,  and 
comes  to  the  conclusion  that  this  is  highly  probable,  yet  not 
definitely  decided.  He  inclines,  however,  to  a  modification 
of  this  statement,  viz.,  he  would  consider  them  ]*ather  as 
.originators  than  carriers,  in  so  far  as  he  believes  them  to  act 
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as  ferment  upon  the  liquid  ^constituents  of  the  vii-us,  which, 
becoming  decomposed,  show  their  poisonous  e€ect  when  re- 
ceived into  the  circulation  of  the  blood.  Mr.  Oohn  promises 
to  test  this  hypothesis  experimentally,  and  to  communicate 
the  results. — 19  <7, 1872,  xxix.,  23 r, 

TREATMENT  OF  INTEBMITTENT  FEVER  BY  CARBOUC   ACID. 

Dr.  Declat  announces  to  the  Academy  of  Sciences  of  Paris 
a  new  method  of  treatment  of  inteiinittent  fever,  the  success 
of  which  has  been  tested  upon  cases  conducted  in  France, 
Hungary,  Algeria,  Senegal,  India,  etc.,  and  which,  after  a 
few  days  of  trial,  sometimes  with  a  single  application,  has 
succeeded  in  causing  a  disappearance  of  the  fever.  The  ad- 
vantages of  the  treatment  are  that  it  may  be  applied  at  any 
time^  and  that  there  are  no  counter-indications  on  the  part  of 
the  nervous  system,  the  intestinal  apparatus,  etc.  The  brain 
and  the  stomach,  so  frequently  affected  by  the  use  of  quinine, 
are  not  interfered  with  by  the  new  medicine. 

The  method  in  question  consists  in  the  hypodeimic  injec- 
tion of  carbolic  acid,  introduced  under  the  skin  of  the  chest, 
the  belly,  the  inside  of  the  thighs,  etc.  The  firet  day  of  the 
treatment  four  injections  are  to  be  used  of  one  hundred  drops 
of  carbolic  acid  of  one  per  cent.,  the  next  day  three  injec- 
tions, and  two  the  day  afler. 

The  author  states  that  the  first  operation  always  diminish- 
es the  fever, and  frequently  cures  it  entirely;  the  second  is 
sometimes  merely  a  precautionary  measure,  and  the  third  is 
even  less  necessary.  As  an  additional  precaution  in  some 
cases,  especially  if  there  are  indications  of  cachexy  and  de- 
cided visceral  engorgement.  Dr.  Declat  prescribes  the  use 
every  day  of  twenty  to  twenty-five  centigrammes  of  pure 
carbolic  acid,  either  in  sweetened  water  or  in  the  form  of  a 
special  sirup.*— 6  D^  Ikeember  2, 1872, 1489. 

ORIGIN   OF  GOITRE. 

The  commonly  accepted  hypothesis  in  regard  to  the  origin 
of  goitre  and  the  reason  of  its  special  development  in  certain 
districts  of  England  (namely,  the  hard-water  or  limestone  re- 
gions) is  not  considered  satisfactory  by  Mr.  Lebour,  as  his 
own  researches  have  shown  that,  while  at  points  in  certain 
limestone  districts  it  is  entirely  wanting,  in  others  it  is  very 
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common.  The  true  cause,  according  to  this  writer,  consists 
of  metallic  impurities  in  the  water;  and  he  thinks  he  can 
show  that  goitre  occurs  most  where  the  water  is  ferruginous, 
especially  where  the  iron  is  derived  from  the  decomposition 
of  iron  pyrites. — 16  A,  August  24, 1872,240. 

LINDEMAN  ON  GBE6ASINA  IN  CBIGXONS. 

The  JBt^itish  Medical  Journal  publishes  an  abstract  of  an 
article  by  Dr.  Lindeman  upon  the  parasite  bodies  {Greffanni- 
dee)  found  in  the  false  hair  and  chignons  usually  worn  by  la- 
dies. These  grow  at  the  extremities  of  the  hair,  and  form 
little  lumps,  visible  to  the  naked  eye.  £ach  of  these  lumps 
represents  a  colony  of  about  fifty  psorasperms,  which  are  orig- 
inally spherical,  but  become  flattened  and  discoid  by  recip- 
rocal pressure.  Under  the  influence  of  heat  and  moisture 
these  &wel],  and  the  granular  contents  are  converted  into  lit- 
tle spheres,  and  then  into  pseudonavicellsB,  which  are  little 
corpuscles  having  a  persistent  external  membrane,  and  in- 
closing one  or  two  nuclei.  These  become  free,  and  float  in 
the  air,  and  penetrate  into  the  interior  of  the  human  organ- 
ism, reaching  the  circulatory  apparatus,  and,  according  to 
the  doctor,  producing  various  maladies,  not  the  least  of 
which  are  affections  of  the  heai't,  Bnght's  disease,  and  pul- 
monary complaints.  Dr.  Lindeman  remarks,  with  the  exact- 
ness of  the  mathematician,  that  in  a  ball-room  containing 
fifty  ladies  forty-five  millions  of  navicellsB  Sire  set  free,  and 
he  urges  the  propriety  of  abolishing  false  hair  on  this  account. 
— 18  A,  September  6, 1872, 646. 

METHYLENE   ETHEB  AS  AN  ANESTHETIC. 

Dr.  Richardson,  who  is  indefatigable  in  the  introduction 
of  new  remedies,  especially  those  having  ansBSthesia  for  their 
object,  furnishes  an  account  of  some  recent  experiments  with 
methylene  ether,  or  ethyl,  from  which  he  concludes  that  this 
substance  bids  fair,  oii  the  whole,  to  hold  a  permanent  place 
in  surgery.  He  says  that  it  is  rapid  in  producing  its  effects^ 
and  that  the  sleep  induced  is  gentle,  rarely  attended  with 
convulsive  movements,  and  easily  recovered  from.  He 
thinks  that  fewer  deaths  will  occur  from  its  use  than  fVom 
chloroform,  or  even  methylene  bichloride,  and  that  it  may 
prove  equally  safe  with  common  ether^  over  which  it  possess* 
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es,  as  a  practical  agent,  all  the  advantages  of  the  substances 
firet  named. — 20  A,  February  15, 1873, 164. 

OZONE   WATEB   AS   A  BBM£DT. 

In  a  unanimous  petition  of  a  German  medica.  society  to 
the  Prussian  government  in  December,  1872,  for  further  op- 
portunity to  test  the  effects  of  ozone  water,  it  is  stated  that 
this  preparation  (of  which  the  quantitative  analysis  and  elec- 
trolytic method  of  manufacture  were  given  by  Professor 
Cams  in  the  German  Chemical  Society,  June,  1872),  has 
proved  so  decidedly  efficacious  in  malignant  diphtheritis,  ty- 
phus, acute  rheumatism  of  the  joints,  and  against  the  conse- 
quences of  chronic  affections  of  the  heart,  that  its  disinfecting 
and  tonic  properties  deserve  to  be  more  widely  recognized, 
especially  as  oxygen  has  already  been  placed  in  the  Frencli 
pharmacopoeia,  and  English  observers  announce  a  decidedly 
beneficial  action  of  peroxide  of  hydrogen  in  whooping-cough, 
although  it  is  entirely  inferior  to  ozone'  water  in  oxidizing 
power. — 8  (7,  January  23,  1873,  30. 

PBESEBVATION   OP   UNSTABLE   BEMEDIES  IN  COMBINATION 

WITH   BACH   OTHEB. 

Certain  substances  used  in  the  materia  medica  are  extreme- 
ly unstable  in  their  combinations,  and  can  not  be  kept  for 
any  length  of  time,  either  dry  or  in  solution,  without  becom- 
ing entirely  chaitged,  and  consequently  more  or  less  unfit  for 
therapeutical  purposes.  Among  these  are  the  proto-carbon- 
ate  and  proto-iodide  of  iron,  much  used  for  certain  affections. 
According  to  Tisy,  a  Parisian  pharmaceutist,  this  difficulty 
may  be  remedied  by  mixing  together  powdered  protoxide 
of  iron,  some  carbonate  or  alkaline  iodide,  and  an  inert  pow- 
der, the  object  of  which  is  purely  mechanical,  and  which 
serves  to  separate  the  molecules,  and  prevent  their  chemical 
reaction.  These  are  to  be  inclosed  in  hermetically  sealed 
capisules,  such  as  are  commonly  used  in  medicine,  and  may 
thus  be  kept  indefinitely.  When  swallowed,  however,  the 
capsule  is  immediately  dissolved,  and  the  liquids  in  the 
stomach,  mixing  with  the  powdered  ingredients,  cause  their 
combination  and  consequent  action. 

The  advantages  of  this  mode  of  preparation  are  three: 
first,  it  replaces  a  very  insoluble  pill  by  a  soluble  capsule; 
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second,  the  salt  of  iron  does  not  exist  in  the  capsule,  and  ox- 
idation is  therefore  not  possible ;  third,  the  salt  of  iron  is  pre- 
sented to  the  stomach  in  a  nascent  state — that  is  to  say,  in 
the  best  condition  for  absorption  and  assimilation. 

The  same  pharmaceutist  prepares  the  iodo-bromide  of  iron 
in  capsules,  representing  the  natural  association  of  bromine 
and  iodine  in  marine  productions  and  mineral  waters.  Ac- 
cording to  his  statement,  the  bromide  of  iron  can  be  taken 
with  perfect  convenience  by  persons  who  can  not  use  the 
other  salts  of  iron. — 9  B^  January  9, 1 873, 11 2. 

« 

BBOMIDE   OP  CALCIUM  IN  MEDICINE. 

The  application  of  the  bromides  in  medicine  has  within 
late  years  increased  to  an  enormous  extent,  the  bromide  of 
potassium  alone  being  manufactured  by  tons  and  furnish- 
ed at  a  low  price,  whereas  years  ago  it  was  only  the  more 
wealthy  who  could  afford  to  use  it.  The  combinations  of 
bromine  usually  employed  are  those  of  potassium,  sodium, 
and  ammonium,  and  their  virtues  depend  principally  upon 
the  extent  to  which  the  bromine  is  taken  into  the  system. 
This  substance  can  not  be  employed  by  itself  on  account  of 
its  very  acrid  properties. 

Quite  lately  Dr.  William  A.  Hammond,  the  eminent  spe- 
cialist in  diseases  of  the  nervous  system,  introduced  the  use 
of  the  bromide  of  calcium,  to  which  he  was  led  by  notic- 
ing the  much  greater  readiness  with  which  it  was  decom- 
posed ;  in  fact,  for  this  reason  a  solution  can  not  be  kept  any 
length  of  time  without  becoming  unserviceable.  It  is  there- 
fore best  kept  in  a  dry  state,  the  solution  being  made  from 
time  to  time  as  needed  for  administration.  The  dose  is  fif- 
teen to  thirty  grains,  according  to  the  age  or  condition  of  the 
patient.  As  a  hypnotic,  it  is  much  preferable  to  the  other 
remedies,  and  it  has  even  been  available  in  checking  a  power- 
ful attack  of  delirium  tremens.  It  has  also  been  used  to  ad- 
vantage in  epilepsy,  in  which  it  has  a  very  decided  effect. — 
Amer.  Jour,  of  Med.  Science^  Octoher^  1871. 

NITRITE   OF  AMYL. 

Among  the  recent  additions  to  the  materia  mediea  which 
promise  to  be  of  value  in  the  treatment  of  disease,  one  of 
the  most  interesting  is  the  nitrite  of  amyl,  one  of  the  nu- 
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merous  products  of  coal  •  tan  If  four  or  fiyo  drops  of  this 
substance  be  spiinkled  on  a  handkerchief  and  inhaled,  a  sen- 
sation of  great  fullness  of  the  head  is  experienced,  accompa- 
nied by  a  pricking  of  the  skin  and  redness  of  the  &Lce  and 
ears,  and,  if  continued  for  any  considerable  time,  consdous- 
ness  is  lost  for  a  season.  It  is  said,  however,  that  this  appli- 
cation will  prevent  a  threatened  attack  of  an  epileptic  fit^  if 
the  patient  is  sufficiently  aware  of  its  approach  to  apply  the 
remedy  in  time.  It  is  also  asserted  to  be  very  serviceable  in 
preventing  attacks  of  asthma  consequent  upon  heartrdisease, 
and  even  of  angina  pectoris,  stopping  both  at  once,  and  pos- 
sibly tending  to  reduce  the  violence  and  frequency  of  the  at- 
tacks. 

Its  secondary  ^ects  are  considered  not  at  all  injurious, 
and  the  dose  of. four  drops  is  said  to  be  perfectly  safe. — 
Amer^  Jour,  of  Med.  Science^  0<^ober^  1871. 

PBODUCTIOJ^  OF   OPIUM  IN   GESMANY. 

The  production  of  opium  has  greatly  increased  in  Wflr- 
temberg,  Grermany,  during  the  last  year,  and  it  is  remarked 
that  the  juice  is  even  richer  in  morphia  than  the  best  brought 
from  India.  Seeds  of  the  most  valued  species  of  poppy  from 
Asia  Minor  wei'e  in  no  respect  superior  to  the  indigenous. — 
14  (7,  vol.  cciVrf  

« 

THEBAPBtJTIC   QUALITIES   OF  HYOSCYAMUS. 

In  an  article  by  M;  Oulinont  upon  the  therapeutical  action 
of  hyoscyamine  in  convulsive  and  spasmodic  affections,  be- 
ing a  continuation  of  a  former  paper  by  him,  published  two 
years  since,  on  the  physiological  action  of  this  substance,  the 
following  conclusions  are  presented :  1^  Hyoscyamine  repre- 
sents all  the  active  principles  of  henbane,  and  the  fixity  of  its 
composition  allows  its  being  employed  with  a  precision  that 
is  not  attainable  with  henbane  in  substance.  2.  It  should  be 
given  at  first  in  small  doses  (two  milligrammes  per  diem), 
whether  in  the  form  of  pills  or  hypodermic  injections,  but 
the  dose  may  ultimately  be  increased  to  ten  or  even  twelve 
milligrammes  per  diem.  3.  It  should  be  continued  even  afler 
the  supervention  of  slight  symptoms  of  intoxication  (as  dry- 
ness of  the  throat,  and  dilatation  of  the  pupils) ;  but  if  these 
become  more  sekious,  and  cerebral  syznptdms  at*a  produced, 
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it  should  be  suspended.  Sueh  symptoms,  bbWeyer,  s&on  dis- 
appear. 4.  Its  action  is  narcotic,  and  it  is  efficacious  against 
pain,  and  ^eciall  j  in  neuralgiai  but  its  efficacy  is  less  mark- 
ed than  that  of  opium  and  belladonna.  5.  It  exerts  a  favor- 
able action  in  spasmodic  and  convulsive  neurosis.  It  has 
cured  mercurial  tremor  when  all  other  means  have  failed, 
and  in  senile  trembling  and  paralysis  agitanB  it  has  produced 
an  amelioration  procurable  by  no  other  means.  6.  In  loco^ 
motor  ataxy  it  is:  of  no  use,  but  in  traumatic  tetanus  it  has 
produced  to  amount  of  relief  that  encourages  further  trial. — 
20  :4,  iVbtJcmder  30, 1872, 605. 

OZONIZED   WATEE. 

Ozonized  water. has  lately  been  profusely  advertised  by 
several  chemical  establishments;  Competent  chemists  assert 
that  water  is  not  a  solvent  for  ozone,  otherwise  rain-water 
from  thunderrclouds  would  contain  it.  Professor  Bottger,  in 
Frankfort,  has  examined  specimens  of  such  ozone  water,  and 
found  an  acid  reaction,  but  no  trace  of  ozone^  The  acid  was 
recognized  as  nitrous  acid.  Mi*.  Cams,  on  the  contrary,  pos- 
itively states  that  ozone  is  present  iii.  considerable  quantity, 

w;ithout  any  free  acid. — 1  (7, 1872,  xv.,  240. 

'J ' 

PJRUNUS  BOLDUS,  A  NEW  ABTICLB   OP  THE   MATERIA  MEDICA. 

The  materia  m^rfica  has  quite  lately  been  enlarged  by  the 
addition  of  a  Chilian  tree,  there  called  the  Boldo  {I^'unus  hot- 
<?w«,JVwntw/ra^an«),  the  leaves  of  which  have  an  aromatic 
taste,  and  contain  an  essential  oil  and  an  alkaloid  which  has 
been  teimed  Boldine.  This  substance  crystallizes,  and  is  sol- 
uble in  alcohol,  ether,  chloroform,  and  benzine.  It  has  been 
recently  introduced  to  a  considerable  extent  into  the  United 
States  for  the  purpose  of  experiment  by  pharmacists. — 1  -4, 
Oc/ofcr4,1872, 168.  '  ' 

• 

ACTION   OF   COD-LrVE«   OUm 

r 

Dr.  Decaisne,  who  has  been  investigating  the  therapeutic 
action  of  cod-liver  oil,  reports  as  the  result  of  nearly  one 
hundred  observations  that  it  is  in  rickety  patients,  as  previ- 
ously shown  by  various  writers,  that .  cod-liver  oil  has  its 
most  positive  and  curative  action,  but  that  it  cures  neither 
scrofula  nor  consumption.     In  these  three  affections,  aB  in  all 
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others  in  which  it  has  been  tried,  it  acts  as  a  restorative  and 
rcconstituent,  and  may  be  applied  to  the  treatment  of  all 
such  conditions  of  the  system  as  exhibit  a  general  cachexia, 
without  being  addressed  to  any  particular  malady. 

Wishing  to  verify  as  much  as  possible  the  conclusions  of 
Dr.  Pollock  in  reference  to  the  fattening  of  calves,  pigs,  and 
sheep  with  cod-liver  oil.  Dr.  Decaisne  weighed  a  number  of 
children  slightly  affected  with  scrofula  and  rickets,  before, 
durinsr,  and  after  treatment,  and  ascertained  that  whenever 
the  dose  exceeded  a  certain  limit,  variable  with  the  individ- 
ual, the  growth  ceases,  and  that  the  cessation  of  growth  is 
attended  with  loss  of  appetite  and  a  red^uction  of  nutriment. 
He  has  been  enabled  to  verify  the  experience  of  Greenhow, 
who  maintains  that  the  increase  of  weight  always  ceases  in 
individuals  attacked  with  consumption  whenever  by  the  use 
of  the  cod-liver  oil  they  have  attained  their  normal  weight. 

He  furthermore  maintains,  contrary  to  the  views  of  other 
writers,  that  the  oil  treatment  is  only  useful  in  the  first  stages 
of  consumption,  and  when  there  is  little  or  no  fever.  On  the 
principle,  now  perfectly  admitted,  that  the  digestion  and 
minute  subdivision  of  fatty  matter  is  one  of  the  functions  of 
the  pancreas,  the  functional  activity  of  that  organ  is  always 
connected  with  that  of  gastric  digestion,  and  he  therefore  al- 
ways administers  the  oil  with  the  food,  arid  not  in  the  inter- 
vals between  meals. — 6  J5,  -DeoemJer  16, 1872, 1V14. 

MBDICAL   USE   OF  KUMISS. 

In  a  paper  by  Professor  Richter,  on  the  medicinal  use  of 
milk  and  whey,  it  is  stated  that  kumiss,^  substance  prepared 
in  Noilhern  Asia  by  the  fermentation  of  mare?s  milk  (according 
to  an  analysis,  in  June,  by  Hartier,  an  apothecary),  contains, 
in  100  parts,  2.05  of  fat,  2.20  of  milk  sugar,  1.15  of  lactic  acid, 
1.12  of  casein,  28  of  salts,  as  solid  constituents,  1.65  of  alcohol, 
and  0.758  of  carbonic  acid.  Compared  with  an  analysis  of  the 
milk,  this  shows  loss  of  nutritious  matter  (cheese,  fat,  sugar), 
but  gain  of  lactic  acid,  carbonic  acid,  and  alcohol.  To  these, 
then,  must  be  ascribed  the  peculiar  effect  of  kumiss;  and 
they  increase  in  amount  if  it  is  subjected,  like  wine,  to  a  sub- 
sequent fermentation.  It  has  a  pungent,  pleasantly  acid  taste, 
with  an  after-taste  of  almonds,  and  an  acid  odor,  somewhat 
similar  to  that  of  the  horse.    The  effect  upon  healthy  individ- 
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tials  is  that  of  a  pleasant,  cooling,  thirst -allaying  beverage. 
It  does  not  injure  the  stomach  or  bowels,  has  no  laxative 
effect,  except  when  either  too  fresh  or  deteriorated,  and  is  es- 
pecially wholesome  in  warm  weather.  Somewhat  like  beer, 
it  produces  a  slight  intoxication,  or  rather  exhilaration,  with- 
out loss  of  consciousness,  and  with  subsequent  inclination  to 
sleep ;  it  causes  no  unpleasant  after-effects,  as  headache,  etc* 
When  it  has  been  used  for  several  w6eks,  the  body  increases 
in  size  and  weight,  the  skin  becomes  moist,  and  the  counter 
nance  acquires  a  peculiar  fresh  complexion.  Young  subjects, 
who  do  not  improve  on  the  mOst  nutritious  diet,  seem  gifted 
with  new  life  after  the  use  of  kumiss.  Dr.  Von  Maydell,  Med- 
ical Inspector,  says  that  it  combines  the  effect  of  animal  food 
with  the  stimulating  effect  of  carbotiic  acid  on  the  vascular 
system.  It  has  acquired  a  great  reputation  in  Russia  as  a 
specific  for  consumption.  Ucke  and  Stahlberg  ascribe  re- 
markable curative  properties  to  it,  in  cases  of  chronic,  not 
acute,  catarrh  of  the  respiratory  organs,  especially  when  ac- 
companied by  free  expectoration.  This  effect,  in  case  of  chron- 
ic bronchial  catarrh,  manifests  itself  almost  on  the  first  day 
of  the  use  of  kumiss;  and  it  is  highly  probable  that  it  owes 
its  reputation,  as  a  cure  of  consumption,  to  this  fact.  The 
use  of  kumiss  is  not  desirable  in  the  case  of  plethoric  per- 
sons, or  a  predisposition  to  apoplexy,  congestion,  or  hemor- 
rhage, sluggishness  of  the  liver  or  sj)leen,  pregnancy,  oi'gaiiic 
disease  of  the  kidneys,  bladder,  heart,  or  vascular  sy stem j  or 
hectic.  Blood -spitting  is  not  a  contra -indication,  and  the 
cause  of.  some  cases  of  blood-spitting,  attributed  to  the  use 
of  kumiss,  was  the  excessive  suraimer  heat  of  the  Steppes.' 

Contrary  to  the  opinion  of  many,  that  it  is  necessary  to 
use  kumiss  in  the  Steppes,  where  it  is  prepared,  in  order  to 
enjoy  its  full  effect,  the  resorts  recently  established  elsewhere 
(fi^i-st  by  Russian  physicians)  have  met  with  success.  Among 
these  are  those  of  Drs.Witskof  in  St.  Petersburg  arid  Stahl- 
berg in  Moscow,  the  latter  of  whom  earnestly  disputes  the 
opinion  that  kumiss  is  only  effective  m  the  Steppes.  ;Out 
of  Russia,  goats'  and  even  cows'  milk  is  employed,  with  the 
addition  of  the  sugar  necessary  for  fermentatiori,  and,  in  or- 
dei  to  imitate  old  kumiss,  a  little  wine  is  added.  Frona  Ot- 
tenstein  one  kind  is  sent  out  for  women,  childi'en,  and  feeble 
piersons,  and  another  to  men  accustomed  to  gpirituous  bever- 

Dd 
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ages.  The  latter  evidently  contains  wine,  and  the  foimer 
reminds  one  of  seltzer  water  and  milk.  Although  doubt  has 
been  expressed  as  to  its  titinsportability,  it  seems  that  it  has 
long  been  forwarded  from  the  Steppes  to  the  interior  of  Rus- 
sia, and  at  present  different  manafactories  send  out  lai*ge 
quantities  of  milk-wine  that  will  not  deteriorate  for  several 
months;  while  Gross  states  that  the  Americans  ship  a  milk- 
wine  prepared  on  their  Western  prairies  to  Eastern  Siberia. 
—8  (7,  September  19, 1872, 313. ' 

PBEPARATION   OF   KUMISS   FROM  CONDSNSRD  MILK. 

According  to  Carl  Schwalke,  this  is  accomplished  by  dis^ 
solving  six  cubic  inches  of  condensed  milk  in  a  little  cold  wa- 
ter, to  which  add  fifteen  grains  of  lactic  acid,  eight  grains  of 
citric  acid  dissolved  in  water,  two  hundred  and  twepty-five 
grains  of  rum,  and  dilute  with  wjitet  to  from  oi*e  to  two 
quarts.  Put  the  mixture  in  a  Liebig^s  bottle,  impregnate 
with  carbonic  acid,  and  place  it  in  a  warm  room.  If  iij  from 
two  to  four  days  it  is  sparkling,  and  fermentation  has  com- 
menced, it  is  in  good  condition,  and  will  remain  so  for  about 
a  week. — 13  C^  September  15, 1872, 1236. 

ACTION   OF  THE   BIX>OD   ON   CHLOSAL. 

Personne  has  recently  been  endeavoring  to  ascertain  wheth- 
er, as  Liebreich  maintains,  the  hydrate  of  chloml  is  actually 
transformed  in  the  system  so  as  to  produce  chloroform.  Va- 
rious opinions  have  been  held  on  this  point,  some  experi- 
menters denying  that  the  effects  observed  could  be  referred 
to  chlorofoim,  especially  for  the  re^tson  that  there  is  no  char- 
acteristic odor  of  chloroform  to  be  observed,  in  the  blood  of 
animals  treated  with  chloral,  even  when  drawn  from  the 
veins  and  heated  to  almost  122°  Fahr.  The  result  of  the  ex- 
periments was  a  decided  confirmation  of  Liebreich's  views, 
iis  shown  by  ceitain  delicate  chemical  tests ;  and  Personne 
is  of  the  opinion  that,  as  the  chloroform  is  at  best  but  slight 
in  quantity,  and  its  odor  very  feeble,  this  is  masked  by  the 
characteristic  odor  of  the  blood  itself. 

The  same  investigator  has  discovered  a  oombinatioti  Of 
chloral  with  alcohol,  and  hAS  alsp  suggested  that  there  is  a 
very  intimate  connection  between  chloral  a(nd  aldehyde, 
showing  that  by  substituting  hydrogen  for* the  chlorine  in 
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the  chloral  we  can  pix)duoe  aldehyde.  The  transformation 
of  the. chloral  into  chlorofornx  in  the  blood  is. due  to  the  alka- 
linity of  the  latter.— ej&,  November  25, 1872, 1317. 

TURPENTINE   AS  AN  ANTIDOTB  TO   PHOSPHORUS  POISONING. 

.  Por  some  time  it  has  been  well  known  that  oil  of  turpen- 
tine constitutes  an  antidote  to  phosphorus  in  cases  of  poison, 
although  the  precise  philosophy  of  the  action  was  not  well 
understood.  It  has  now  been  ascertained  that  a  chemical 
combination  takes  place,  with  the  formation  of  what  is  called 
turpentine  phosphoric  acid^  in  which  form  it  is  dbcharged  in 
the  urine  of  a  poisoned  patient  treated  with  tui'pentine,  and 
can  be  found  in  the  alkaline  distillate  when  the  urine  is  dis- 
tilled.—21  D^  February^  1873, 179. 



PREVENTION   OF  MERCURIAL  POISONING. 

Jules  Meyer,  an  employ^  in  a  French  mirror  factory,  has 
lately  ascertained  that  by  scattering  through  the  working- 
rooms  a  pint  or  half  a  pint  of  aqua  ammonia  every  evening 
all  danger  from  the  absorption  of  mercurial  vapors  will  be  in 
^  measure  prevented.  This  practice  has  now  been  in  use  for 
several  years  in  his  establishment  without  the  occurrence 
of  any  new  attack  of  mercurial  intoxication,  while  no  further 
difficulty  has  been  experienced  by  persons  who  had  been 
previously  affected.  No  explanation  has  been  offered  as  to 
the  theory  of  the  action  of  the  ammonia. — 3  J?,  March  13, 
1873,445.  

CHLOROFORM  AS  A  SOLVENT  IN  EXAMINATION  FOR  VEGETABLE 

POISONS. 

According  to  experiments  by  J.  Nowak,  chloroform  will 
rapidly  and  coinpletely  take  up  from  an  alkaline  solution,  on 
being  shaken,  with  it,  even  when  cold,  strychnine,  quinine, 
quinidine,  cinchonine,  caffeine,  theobromine,  emetine,  atropine, 
hyoscyapiine,  aconitine,  veratrine,  physostigmine,  narcotine, 
codeine,  thebaine,  nicotine,  land  couiine;  somewhat  more  slow- 
ly, brucine,  colchicine,  and  papaverine ;  and  when  warm,  sab- 
adilline,  and  some  narceine.  Picrotoxin  is  taken  up  much 
piore  readily  from  acid  than  from  alkaline  solutions,  while 
morphine  and  solanine  aie  taken  up  from  neither.  Further 
experiments  showed  that  all  these  substances  absorbed  from 
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alkaline-aqueous  solutions  by  chloroform,  are  given  up  again 
upon  agitating  it  several  times  with  acidified  water,  while 
the  fats  and  other  foreign  matters  are  retained.  A  systematic 
plan  for  the  detection  of  these  vegetable  poisons,  based  upon 
the  above  facts,  was  tested  by  mixing  weighed  quantities 
of  them  with  suitably  selected  portions  of  a  human  subject. 
In  many  cases  the  whole  of  the  poisonous  matter  was  recov- 
ered, in  most  cases  the  greater  pai*t ;  and  it  was  a  peculiarly- 
satisfactory  feature  of  the  process  that  the  substances  were 
obtained  from  the  chloroform  in  such  a  state  of  punty  that 
immediate  tests  for  their  identification  could  be  made. — 14 
C,  1872,  CCVL,  422.  

NICOTINE   IN  TOBACCO   SMOKE. 

Experiments,  by  Dr.  Heubel,  do  not  confirm  the  alleged  ab- 
sence of  nicotine  from  tobacco  smoke ;  on  the  contrary,  by 
condensing  smoke  from  cigars,  and  washing  it  in  water  and 
alcohol,  he  obtained  a  solution  which  was  .capable  of  produc- 
ing the  effects  of  nicotine ;  and  he  also  detected  its  presence, 
chemically,  in  the  form  of  the  salts  more  permanent  at  high 
temperatures.  The  injuiious  effect  of  smoking,  he  concludes, 
must  therefore  be  ascribed,  in  part,  at  least,  to  the  absorp- 
tion of  nicotine,  though  other  substances  may  act  with  this 
poison. — 13  C^  December  16, 1872, 1630. 

BBiXNT  PBIZE  FOB  1872. 

The  Bi*6ant  Prize  has  been  adjudged  to  M.  Chauvean  by 
the  Academy  of  Sciences  of  Paris  for  his  researches  upon 
virus  and  virulent  maladies.  This  gentleman  has,  for  many 
years,  been  engaged  in  experiments  upon  the  subject,  and  has 
already  reached  results  of  very  great  scientific  and  practical 
importance.  In  his  investigations  upon  vaccine  virus,  he  was 
able  to  strain  out  certain  granulations  from  the  serosity 
forming  the  contents  of  the  vaccine  pustule ;  and  he  ascer- 
tained that  the  liquid  itself  was  inert,  and  that  the  action  is 
due  entirely  to  the  solid  gi*anttlations. 

Again,  when  water  was  added,  these  granulations  were 
found  to  settle  at  the  bottom,  leaving  an  inactive  layer  above; 
but  when  the  liquid  was  disturbed,  and  these  granulations 
stirred  about,  the  vaccine  properties  were  imparted  to  the 
whole  mass.    He  thus  found  that  the  virus  diluted  with  fifty 
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times  its  weight  of  water  is  as  decided  in  its  action  as  when 
concentrated ;  indeed,  he  has  been  successful  with  vaccine 
when  diluted  with  one  hundred  and  fifty  times  its  weight  of 
water;  but  in  this  case  with  less  certainty. 

Professor  Chauveau  next  took  up  the  determination  of  the 
action  of  virulent  and  morbid  pus,  and  found  here,  as  before, 
that  the  specific  action  rests  entirely  in  the  elementary  cor- 
puscles held  in  suspension  in  these  humors.  He  ascertained 
that  they  could  be  washed  without  losing  their  specific  prop- 
erties, and  that  a  continued  retention  in  the  water  bad  no 
other  effect  than  to  communicate  the  virulence  to  this  liquid 
itself. 

Another  point  in  his  investigation  was  the  refutation  of 
the  common  impression  that  virulent  substances  introduced 
into  the  stomach  are  harmless,  from  being  digested  and  ren- 
dered inactive  after  entering  the  alimentary  canal.  The  con- 
trary was  proved  to  be  the  case,  especially  in  regard  to  mat- 
ter of  a  tubercular  nature. — 6  B^  November  25, 1872, 1327. 

ABTIFICIAL   BESPIBATION   IN  ASPHYXIA   AND  IN  SNAKE   BITES. 

According  to  Gr6haut,  carbonic  acid  which  has  entered 
the  lungs  from  without  may  be  eliminated  again  by  means 
of  aitificial  respiration  without  having  been  changed  or  un- 
dergone any  combustion.  In  cases  of  apparent  death  from 
asphyxia  caused  by  charcoal  vapors,  the  employment  of  arti- 
ficial respiration  has,  it  is  said,  resulted  in  finally  restoring 
the  patient  to  life.  According  to  Dr.  Fayrer,  artificial  respi- 
ration is  the  best  method  of  counteracting. the  effect  of  snake 
bites,  and  in  his  opinion  it  is  the  only  method  that  gives  the 
slightest  promise  of  enabling  a  patient  to  overcome  the  ef- 
fect of  the  poison.  A  bitten  rabbit  has  been  kept  alive  for 
several  houra  by  artificial  respiration,  whereas  under  the  usual 
operation  of  the  poison  it  would  have  survived  but  a  few 
minutes. — 18  A^  Febnmry  21,  1873,  651. 

HEATED  IBON  IN  EESUSCITATING   THE   DBOWNED. 

A  case  of  restoration  from  apparent  drowning  has  lately 
taken  place  in  the  city  of  Brussels,  where  a  man  had  fallen 
into  the  water,  and  was  only  recovered  after  a  considerable 
time.  Dr.  Joux,  an  eminent  physician  in  the  city,  immedi- 
at<;ly  initiated  the  necessary  measures  toward  his  restoration. 
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and  for  three  hoars  applied  all  the  remedies  that  could  be 
thought  of.  No  evidence  of  life  manifesting  itself  in  this  in- 
terval, Dr.  Joux  proceeded  to  apply  plates  of  iron,  heated  to 
a  white  heat,  to  the  upper  parts  of  the  body,  near  the  more 
vital  organs.  After  a  short  time,  to  the  astonishment  of  the 
assistants,  faint  signs  of  breathing  were  observed,  and  in  the 
course  of  half  an  hour  the  man  came  to  life,  and  was  finally 
fully  restored,  the  only  inconvenience  sustained  being  the  re- 
sult of  the  severe  cauterization  which  his  skin  necessarily  un- 
derwent.— ^18  Ay  Febntary  14,  1873,  627. 

CUBING  PHOSPHOBUS  BUBKS. 

As  a  preventive  of  evil  consequences  from  bums  by  phos- 
phorus, it  has  been  suggested  to  place  the  part  affected  as 
soon  as  possible  in  a  concentrated  solution  of  carbonate  of 
soda,  peifectly  haimless  phosphate  of  soda  being  thereby 
formed.— 12  C,  September^  1872,  71. 

LAU6HTEB  AS  A   BSMEDIAL   OPEBATION. 

At  a  recent  meeting  of  the  German  Scientific  Association, 
at  L^ipsic,  Br.  Hecker  made  some  remarks  upon  laughter. 
Ho  stsited  that  tickling,  which  he  styled  a  variable,  intermit- 
tent excitement  of  the  nei*ves  of  the  skin,  produced  irritation 
of  the  sympathetic  nerves,  with  the  result  of  an  expansion  of 
the  pupil  and  a  contraction  of  the  blood-vessels,  and  that  the 
consequent  diminution  of  pressure  on  the  brain,  permeated 
with  blood-vessels,  is  so  considerable  as  not  to  be  without 
danger.  Powei^ful  expiration  operates  against  such  a  dimi- 
nution of  pressure,  and  therefore  laughter,  which  consists 
simply  in  intermittent  forced  movements  of  expiration,  must 
be  recognized  as  a  decided  remedy  for  the  effects  of  tickling. 

Laughter  due  to  a  sense  of  the  ludicrous,  according  to  his 
experiments,  is  also  to  be  accounted  for  as  the  result  of  an 
intermittent  cheerful  excitement,  accompanied  by  similar 
bodily  manifestations,  which  may  be  referred  to  stimulation 
of  the  sympathetic  nerves.  Laughter  thus  seems  to  have  a 
remedial  office. — 19(7,  October  26, 1872,  352. 


A  CHINESE   BBMBDT  EOB  SNAKE   BFTES. 

Among  the  most  esteemed  drugs  used  by  the  Chinese  is 
one  known  as  '*  ch'ing  muh  hsiang,"  the  root  of  a  species  of 
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Ariatolochia^  cultivated  and  growing  wild  in  the  region 
about  Ningpo.  It  is  said  to  be  a  powerful  purgative,  emetic, 
and  anthelminthic,  and  is  the  principal  remedy  for  the  bites 
of  snakes.  Dr.  H.  F.  Hance  reports  the  exports  of  this  drug 
from  Ningpo  as  very  large,  amounting  in  1868  to  six  or  sev- 
en hundred  tons,  and  valued  at  over  £26,000. 

No  other  genus  of  plants  has  had  such  a  reputation  in 
these  cases  as  Aristolochia^  through  all  ages,  in  every  condi- 
tion of  society,. and  in  all  quai*ters  of  the  globe.  Greeks, 
Romans,  and  Ambs,  the  Indians  of  North  America,  the  West 
Indies,  and. throughout  South  America,  as  well  as  the  inhab- 
itants of  Eastern  Asia,  testify  to  the  virtues  of  different  spe- 
cies. Yet  modern  physicians  agree  in  regarding  them  as 
simple  diaphoretics,  stimulant  tonics,  and  eramenagogues. 
The  fact  of  this  so  general  but  apparently  unfounded  belief 
18  a  curious  one. — Tnmens^  Jour.  Bot^  Marc\  1873,  72. 

BELATION  OF  BNTOZOA  TO  THB   GBOUSB   DISEASE. 

This  disease  has.  been  a  subject  of  great  interest  to  the 
sportsmen  of  Great  Britain,  the  zest  of  the  shooter's  season 
depending  very  much  upon  the  presence  or  absence  of  this 
affection.  Some  years  ago  it  was  extremely  virulent,  and 
threatened  an  almost  entire  extermination  of  the  birds.  Of 
late  years  the  disease  has  been  less  troublesome.  The  pi*e- 
cise  cause  has  not  yet  been  ascertained,  although  frequent 
surmises  have  been  expressed  as  to  a  dependence  upon  the 
presence  of  entozoa.  Dr.  Cbbbold,  a  very  high  authority 
upon  this  subject,  gives  the  details  of  an  examination  of  dis- 
eased gi'ouse  made  by  him,  and  he  found  that  the  intestinal 
caeca  were  occupied  by  an  undescribed  species  of  strongylus, 
about  one  third  to  one  half  an  inch  in  length.  The  same  an- 
imal was  found  in  healthy  bii^ds,  but  in  much  less  quantity, 
and  Dr.  Cobbold  was  prepared  to  admit  that  the  health  of 
the  grouse  was  probably  affected  by  the  presence  of  these 
parasites,  and  that  the  disease  might  result  in  gi-eat  part,  if 
not  entirely,  from  the  presence  of  the  entozoa. — 19-4,  iVJ?- 
ven^ber  9,  1872,  450.  

ANTAGONISM  OF   BELLADONNA   AND  PHYSOSTIQMA. 

Accovding  to  Dr.-  Frazer,  the  active  principle  of  belladon- 
na (atropia)  has  a  remarkable  counteracting  influence  upon 
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the  poisonous  action  of  the  Calabar  bean  (pbysostigma). 
When  doses  of  atropia  were  given  a  few  minutes  before  or 
after  taking  the  bean,  animals  recovered  from  the  effects, 
which  would  otherwise  have  prpved  fatal,  the  most  success- 
ful result  being  when  the  atropia  wais  given  before  taking 
the  bean.— 15  Ay  Augmt  31, 1873,  276. 

COMPARATIVE   POISONOUS   QUALITIES   OP  METALS. 

In  1849  Babuteau  announced  as  a  law  that  metals  are 
poisonous  in  proportion  to  the  elevation  of  their  atomic 
weight,  or  the  low  degree  of  their  specific  beat.  Thus,  in 
comparing  cadmium  and  zinc,  it  was  found  that  the  former 
was  much  more  active  than  zinc,  the  two  having  the  rela- 
tions indicated.  Barium,  again,  was  more  poisonous  than 
strontium,  and  the  latter  than  calcium.  This  law  has  been 
verified  by  comparison  of  th^  groups  of  tellurites.  Thus  tel- 
lurites and  selenites  are  extremely  poisonous,  much  more  so 
than  the  sulphides,  which  are  scarcely  dangerous.  Finally, 
oxygen,  which  belongs  to  the  group  of  snlphur,  selenium,  aiid 
tiiluriura,  according  to  Dumas,  is  only  poisonoQS,  as  shown 
by  the  recent  researches  of  Bert,  when  animals  are  exposed 
to  the  compressed  gas,  so  that  their  blood  shall  be  inade  to 
<;ontain  about  double  the  quantity  which  it  has,  in  the  normal 
condition. — 6  B^  February  10, 1873,  349. 


IXJUEIOUS   EMANATIONS  FROM  MANUFACTORIES. 

The  necessity  of  legislative  action  for  the  protection  of  the 
health  of  the  community  in  the  vicinity  of  certain  manufact- 
uring establishments  is  $hown  by  the  experience  with  the 
Freiberg  lead-smelting  works.  AH  vegetation  has  been  de- 
stroyed in  the  vicinity,  and  a  pine  forest  at  a  distance  of  four 
miles  has  been  considerably  injured.  Cattle  feeding  on  the 
fodder  of  the  district  experience  peculiar  attacks  of  sickness. 
Analysis  of  the  affected  plants  exhibits  traces  of  arsenic  and 
lead,  and  an  abnormal  quantity  of  sulphuric  acid.  In  view 
of  the  variety  of  substances  involved  in  the  supposed  agen- 
cies, experiments  were  made  to  determine  to  which  the  result 
was  especially  to  be  ascribed,  and  it  was  found  that  arsenic 
was  not  at  all  injurious,  successive  fumigations  of  arsenious 
vapor  producing  no  efi^^ct  on  the  trees ;  nor  was  vegetation 
destroyed,  in  the  neighborhood  of  arsenic  factories.     When  • 
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arsenic  was  applied  in  solution  to  the  roots  of  plants,  it  was 
found  to  be  more  prejudicial.  In  continuing  the  experiment, 
finely  powdered  lead  carbonate  was  applied  from  time  to 
time  for  one  year  to  a  young  fir.  During  that  year  there 
was  no  growth ;  but  the  next  season  it  proved  to  be  healthy 
and  vigorous.  The  most  destructive  results  were  found  to 
be  due  to  sulphurous  oxide.  Five  fumigations,  with  air  im- 
pregnated with  T77Tnr  of  this  gas  in:  volume,  caused  all  the 
leaves  to  fall,  and  killed  the  upper  pai*t  of  the  tree.  A  still 
more  excessive  dilution  produced  similar  evils,  but  required 
a  longer  time.  Trees  fumigated  for  a  period  of  three 
months  were  killed,  even  when  treated  with  a  mixture  of 
one  millionth  of  the  gas  by  volume,  the  moist  trees  being 
first  affected.  Soot  appeared  to  have  no  injurious  effects ; 
benzine  was  burned  under  a  case  surrounding  a  young  fir 
till  the  tree  became  quite  black;  but  the  tree  produced  its 
annual  shoots  notwithstanding,  and  remained  quite  healthy. 
The  general  result  is  that  sulphurous  oxide  is  the  especial- 
ly poisonous  ingredient  of  the  smoke  from  smelting-works. 
A  curious  fact  has  been  noticed  in  Germany  in  i*eference  to 
the  action  of  sulphurous  oxide-r-namely,  that  an  atmosphere 
o^tkAtht  of  sulphurous  oxide  destroys  the  chlorophyl  grains 
ia  wheat,  oats,  and  pease  in  a  few  hours;  but,  curiously 
enough,  a  proportion  of  one  in  74,000  produces.no  injury. 
Cabbages,  and  all  plants  having  large,  strong  leaves,  appear 
to  be  but  slightly  iaffected.  Wood  smoke  does  not  injure 
vegetation ;  but  that  of  coal  and  of  some  kinds  of  turf  is  very 
prejudicial,  owing  to  the  sulphurous  oxide  produced  in  com- 
bustion.— ^21  A:,  December^  1872, 1109. 

UTPODERMIC  ADMINISTRATION   OF   QUININE.  ' 

According  to  Limousin,  the  best  method  for  the  hypoder- 
mic injection  of  quinine  is  to  use  it  in  the  form  of  a  sulpho- 
vinate.  He  has  also  used  the  sulphate  of  quinine  acidulated 
by  tartaric  acid  in  the  proportion  of  twenty  parts  of  water, 
one  part  of  sulphate,  and  of  tartaric  acid  half  a  part,  which 
he  finds  to  answer  a  very  good  purpose,  as  it  does  not  irri- 
tate, and  produces  the  same  effect  as  doses  of  twice  the 
strength  taken  by  the  mouth.  If  the  snlpho-vinate  prove  to 
possess  these  advantages,  it  will  be  preferable,  as  much  less 
water  need  be  injected.    The  hypodermic  injectjon  is  indi- 
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cated  where  great  promptness  of  action  i&  required,  or  whi^v 
tbere  is  much  initability  of  the  stomach  or  bowels.  This  is 
said  to  have  proved  efficacious,  not  only  incases  of  fever,  but 
also  in  acute  rfaeumatism.-^20  A^  March  8, 1873,  256. 

STAKFOSB  PBOGB8S  OF  TBBATO^G  EXCRETA. 

Some  years  ago,  Mr:  Edward  C.  Stanford  presented  to  the 
British  Association  a-  new  method  of  dealing  with  excre- 
tal  mattei-s — fish  offal,  and  other  offensive  nitrogenous  sub- 
stances— so  as  to  secure  the  whole  of  their  value  as  manures 
in  an  inoffensive  form.  The  process  simply  consists  in  com- 
bining the  material  with  charcoal,  which  at  once  removes 
all  odor.  The  mixture  may  be  stored,  and  gradually  becomes 
quite  dry.  It  is  then  passed  through  re -burning  retorts, 
when  the  whole  of  the  nitrogen  comes  off  as  ammonia.  This 
is  neutralized  with  an  acid,  and  can  then  be  evaporated  with 
the  i*esidual  charcoal  from  the  retorts,  thus  forming  a  gen- 
eral process  free  from  offense. 

Dr.  Williamson,  however,  dissented  from  the  reasoning, 
and  insisted  that  the  process  must  fail,  because,  according  to 
Steiihouse,  such  nitrogenous  mattei*s  in  contact  with  charcoal 
become  oxidized  to  nitric  or  nitrous  acids,  which,  of  course, 
would  entii*ely  vitiate  the  insults.  With  a  view,  therefore^ 
of  testing  this  point,  Mr.  Stanford  has  prosecuted  a  series  of 
experiments,  the  results  of  which  he  suma  up  by  stating-^fii'st, 
that  charcoal  mixed  in  equal  weights  with  nitrogenous  mat- 
ter acts  simply  as  a  drier ;  second,  it  does  not  act  as  an  ox- 
idizing agent  when  thus  applied,  and  does  not  conduce  to 
the  formation  of  nitrates ;  third,  it  is  probable  that  after  the 
lapse  of  some  time,  and  if  the  mixture  be  artificially  dried,  a 
small  proportion  of  nitrogen  may  be  eliminated  in  the  form 
of  ammonia ;  fourth,  that,  for .  all  practical  manufacturing 
or  mannrial  purposes,  there  is  but  little  loss  of  nitrogen  in 
such  mixtures. — 21  -4,  January^  1873, 14. 

ANTIPUTEESCENT  FBOPEBTIES   OF   SILICATE   OF   SOBA. 

Much  attention  has  been  directed  of  late  to  the  antiputi'es- 
ceiit  properties  of  silicate  of  soda,  and  the  elaborate  memoira 
of  Rabuteau  and  Papillon  have  been  succeeded  by  papers 
•of  Picot  and  other  writers.  In  whatever  proportion  this  sub- 
stance was. added  to  glucose,  grape-sugar,  etc.,  there  was  the 
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same  effect,  produced — ^that  is,  in  proportion  to  the  percent- 
age,, even  80  small  a  quantity  as  one  part  in  a. hundred  being 
sufficient  to  produce  a  decided  effect.  In  one  experiment 
five  vials,  were  filled,  each  with  fifty  cubic  centimeters  of 
milk,  and  while  one  was  left  unaffected,  the  others  had.  re- 
spectively five,  ten,  fifteen,  and  twenty  centigrammes  of  the 
siKcate  of  soda  added.  In  three  days  the  first  gave  an  acid 
reaction  not  shared  by  the  rest.  After  a  little  time,  howev- 
er, the  rest  exhibited  the  same  reaction;  but  the  vial  con- 
taining twenty  oentjgrammes  experienced  no  change.  A 
similar  experiment  was  made  with  a  solution  of  fresh  meat, 
where,  with  larger  percentages  of  the.  silicate,  no  traces  of  an- 
imalcules developed  themselves  after  the  lapse  of  many  days. 
—6  ^,  November  4, 1872, 1125. 

HOSPITAL  BUILDINGS^ 

Dr.  J.  M.Wood  worth,  supei-vising  surgeon  of  the  United 
States  Marine  Hospital  Service,  in  his  first  annual  report,  just 
issued,  opposes  the  present  coarse  of  the  Government  in  re- 
gard to  the  building  of  hospitals,  and  recommends  that  here- 
after they  shall  be  built  of  wood,  to  be  destroyed  after  being 
in  use  ten  or  fifteen  years,  on  the  ground  that  hospital  build- 
ings: become  poisoned  after  several  years'  nse,  and  cause 
tmfiivorable  results  in  the  ti*eatment  of  injuries  and  diseases 
by  engendering  erysipelas  and  its  cognate&  He  claims  that 
his  plan  will  not  be  as  expensive  as  that  now  pnraued  by 
the  Government,  as  the  wooden  hospitals  will  not  cost  more 
than  a  third  as  much  as  those  of  stone  or  iron. 

It  will  be  obsei'ved  that  Dr.  Woodworth  does  not  advise 
the  Government  to  seU  the  wooden  structures  after  they  have 
beeii  used  sufficiently  long  for  hospital  purposes,  but  to  de- 
Btroy. them.  The  sale  of  such  buildings,  as  heretofore  au- 
thorized, is  highly  reprehensible.  In  many  cases  they  are 
bought  up  by  speculating  builders,  who  use  the  infected  tim- 
ber in  erecting  houses  for  the  poorer  and  middle  classes. 

CHLOBAL  IN   GOUT. 

A  correspondent  of  the  Medical  Times  and  Gazette  virites 
ecstatically  in  regard  to  his  experience  of  the  use  of  chloral 
as  a  remedy  for  gout,  having  been  cured  in  four  days  of  what 
had  been  a  very  severe  attack,  and  one  which,  according  to 
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previous  experiences,  should  have  lasted  a  fortnight.  His 
lirst  dose,  taken  at  bed-time,  was  between  seventy  and  eighty 
grains,  and  threw  him  into  a  profound  sleep,  interrupted 
by  only  occasional  awakenings,  during  which  the  pains  were 
sufficiently  intense  to  draw  tears,  but  the  continued  effects 
of  the  chloral  soon  brought  on  sleep  again.  A  second,  third, 
and  fourth  dose  of  equal  amount  was  taken  on  successive 
nights,  and,  as  the  result,  the  pain  and  the  gout  had  disappear^^ 
ed,  having  been  slept  off  in  the  interval.  The  writer  remarks 
that  the  experience  was  so  astonishing  to  himself  that  he 
hardly  expects  his  assertion  to  be  believed,  as  he  had  previ- 
ously tried  every  known  form  of  opiate  without  success. — ^20 
A,  May  17, 1873, 629.  

PROPYLAMINE  AND  XBIMBTHYLAHINE  IN  ACUTE  BHBUMATlSlf. 

A  French  writer,  Dujardin-Beaumetz,  has  recently  prepared 
an  elabomte  essay  upon  the  medical  propeil^ies  of  propyla- 
mine and  of  trimethylamine  in  the  treatment  of  acute  articu- 
lar rheumatism ;  remarking  that  it  is  to  Professor  A  wenarius, 
of  St.  Petereburg,  that  we  owe  the  first  application  of  propy- 
lamine for  the  pui*pose  referred  to,  and  that  the  same  i*emedy 
was  brought  to  notice,  in  America,  by  Dr.  John  M.  Gaston, 
who  has  for  several  years  treated  numerous  cases  with  a  re- 
markable degree  of  success.  He  thinks,  however,  that  the 
curative  action  in  the  practice  of  this  gentleman  is  somewhat 
modified  by  his  concurrent  employment  of  sulphate  of  qui- 
nine, so  that  it  is  difficult  to  define  the  precise  functions  of 
either  agent.  He  also  makes  proper  mention  of  Mr.  William 
Proctor,  of  Philadelphia,  as  having,  as  early  jas  1859,  de6ci*ibed 
all  the  diffei*ent  methods  of  preparation  of  the  drug. 

The  substance  in  question  is  readily  obtained  from  animal 
matter  in  a  state  of  decomposition,  especially  that  of  fish,  and 
old  pickled  herrings  furnish  a  ready  means  of  securing  it  in 
sufficient  quantity.  It  is  also  found  in  certain  plants,  par- 
ticularly in  the  pig-weed  (CkeJidpodium  vtUvaria)^  likewise 
in  various  rosaceous  plants,  such  as  Pyrus  communis^  the  Sor- 
bus  aucuparia^  CratcBgua  oxyacanihay  etc. 

To  obtain  the  trimethylamine  from  herring  brine  it  is  only 
necessary  to  distill  a  certain  quantity  with  potash,  and  then 
ti-eat  the  distillate,  which  contains  ammonia  and  the  trime- 
thylamine with  hydrochloric  acid.    It  is.  then  to  be  evapo«. 
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rated  to  dryness,  and  absolate  alcohol  applied,  which  dis- 
solves out  the  organic  alkali,  to  which  hydrate  of  lime  is  sub- 
sequently added.  It  is  from  this  source  that  the  material 
used  in  the  experiments  of  the  writer  was  derived,  and  pre- 
sents itself  in  the  form  of  a  limpid,  colorless,  very  volatile 
liquid,  of  an  extremely  strong  odor  of  rotten  fish.  The  pres- 
ent price  of  the  drug  in  France  is  about  twenty-five  dollars 
per  pound;  but  this  can  be  readily  reduced, should  there  be 
a  sufficient  demand  for  it. 

As  the  result  of  numerous  expeiiments,  Dujardin-Beaumetz 
expresses  his  great  confidence  in  the  remedy  for  the  cases  re- 
ferred to,  stating  that  it  may  be  administered  without  incon- 
venience in  doses  of  from  half  a  dram  to  a  dram  and  a  half. 
He  finds  that  it  exercises  a  more  powerful  effect  in  cases  of 
acute  rheumatism  of  the  jointd  than  any  other  substance  hith- 
erto employed,  and  hopes,  as  the  result  of  experiments  h^  is 
about  making,  to  present  a  fuller  report  on  the  subject  here- 
after.—11 -B,  JtfaivA  15, 1873, 151. 

TBIMETHYLAMINB   IN  RHEUMATISM. 

The  application  of  trimethylamine  in  cases  of  acute  articu- 
lar rheumatism  seems  to  commend  itself  more  and  more  to 
those  who  have  made  use  of  it,  and  its  virtues  have  lately  been 
especially  detailed  by  Dr.  Dujardin-Beaumetz,  of  Paris.  In 
a  recent  article  he  takes  occasion  to  say  that  propylamine, 
which  has  usually  been  considered  as  identical  with  trime- 
thylamine,. is.  in  reality  a  very  different  substance,  being,  in 
fact,  a  moiSe.or  less  complex  solution  of  ammonia  and  tryme- 
thylamine,  and  consequently  not  a  chemically  definable  sub- 
stance, but  a  mixture  of  variable;  composition.  Trimethyla- 
mine itself  is  most  conveniently  obtained  from  old  hemng 
brine  by  a  chemical  process  (and  also  from  several  other  sub- 
stances), and  is  open  to  the  great  objection  of  possessing  a 
disagreeable  odor,  resembling  that  of  putrid  fish.  The  difS- 
culty  of  obtaining  it  pure,  and  the  disadvantage  of  its  smell, 
have  suggested  the  employment  of  its  compounds,  and  the 
hydrochlorate  has  been  proposed  as  eminently  suited  for  all 
medicinal  purposes.  It  is  a  fixed  salt,  composed  of  needle- 
shaped  crystals,  without  any  odor  excepting  when  in  solu- 
tion, and  even  then  this  is  not  very  objectionable.  It  is  very 
deliquescent^  and  acts  like  a  caustic  upon  the  skin. 
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Dr.  Dujardin-Beaumetz  baa  treated  some  recent  cases  of  ar- 
ticular rheumatism  with  this  preparation  instead  of  trimethyla- 
mine,and  he  finds  it  to  be  greatly  preferable  in  every  respect. 
The  usual  dose  is  from  half  a  gramme  to  a  gramme  every 
twenty-four  hours,  taken  in  considerable  dilation,  a  teaspoon* 
ful  at  a  time,  from  hour  to  hour.  The  effect  upon  a  healthy 
individual  is  first  seen  in  a  depression  of  the  pulse  and  of  the 
temperature,  this  being  decidedly  marked  in  almost  every 
instance.  In  one  case  the  pulse  was  reduced  in  two  hours 
from  eighty-eight  to  seventy-six.  It  will  of  course  be  proper 
to  decide  by  experiment  how  far  this  action  upon  the  heart 
may  be  of  service  in  certain  diseases  of  that  organs  aiid  the 
extent  to  which  its  use  may  actually  be  allowed.    . 

The  testimony  of  those  who  have  recently  reported  on  this 
remedy  is  quite  concurrent  as  to  its  specific  action  on  articn-> 
lar  rheumatism.  In  one  instimee  a  complete  cure  was  said 
to  have  been  obtained  in  two  days  after  the  administration 
of  fifly  centigrammes  of  the  hydrochlorateL — 12  £,  April  30; 
1873, 337.  

PRECAUTIONS  AQAINST  CH0L£BA. 

In  a  lecture  on  this  subject.  Professor  Forster  calls  partic* 
ular  attention  to  the  effect  of  wells  in  spreading  cholera,  and 
gives  numerous  instances,  not  only,  of  different  cities,  but  of 
different  parts  of  the  same  city,  in  which  cholera  was  epir 
demic,  where  the  water  supply  was  from  surface  wells,  while 
it  did  not  prevail  where  water  was  obtained  from  other 
sources,  or  from  deep  rock  wells.  He  states  that  in  Dresden 
the  water  in  one  well  sank  when  seven  feet  were  pumped  out 
of  another  120  feet  distant ;  that  carcasses  contaminated  the 
water  160  feet  off,  ^nd  that  the  ammoniacal  liquor  of  the  gas- 
works at  Munich  was  detected  in  wells  700  feet  distant.  In 
short,  wells,  generally,  seem  to  collect  fluid  matter  from  a 
space  of  at  least  200  feet  radius ;  and,  since  very  few  are  re- 
moved that  distance  from  privies,  they  are  liable  to  be  contam- 
inated by  them.  Indeed,  chemical  analysis  shows  that  well- 
water  is  rich  in  nitrates  which  could  only  have  such  a  source. 
It  is  plain,  therefoi*e,  why  rocky  or  impenetrable  clay  soils 
are  not  favorable  to  the  appearance  of  cholera,  while  the 
rapid  sinking  of  surface  water  and  a  porous  soil  involves  a 
contrary  tendency ;  so  that  cholera  may  continue  epidemic 
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even  in  winter.  Cholera  is  not  only  produced  by  drinking 
such  water,  but  milk,  beer,  meat,  etc.,  treated  with  it,  become 
similar  sources  of  the  disease.— 8  C^  April  17, 1873, 125. 

POISONOUS  WOOLEN  GOODS. 

Dr.  Hagar  states  that  a  number  of  cases  have  occurred  in 
Berlin  where  colored  woolen  garments,  worn  next  the  skin, 
have  produced  a  peculiar  kind  of  poisoning.  Violet-gray 
woolen  stockings,,  after  having  been  worn  less  than  six  hours, 
caused  I'edness  of  the  skin  and  permanent  pustules,  in  con- 
nection with  feverish  symptoms  and  constipation.  The  same 
results  followed  after  the  stockings  had  been  treated  with 
boiling  water.  Similar  symptoms  were  produced  by  gray 
woolen  shirts,  next  the  skin,  and  by  the  red  binding  of  others. 
He  considers  the  aniline  colors  as  a  rule  poisonous  in  their  ac- 
tion upon  the  skin,  as  has  been  (established  in  regard  to  coral- 
line, in  spite  of  all  denials ;  the  exceptional  character  of  a 
few  in  this  respect  being  difficult  to  establish.  He  recom- 
mends, therefore,  that  woolen  garments  colored  with  aniline 
colors  should  not  be  worn  next  the  skin,  aiid  suggests,  as  a 
test  for  these  colors,  that  a  portion  of  the  wool  be  heated  to 
boiling,  in  a  test  tube,  with  90  per  cent,  of  alcohol,  and  if  the 
latter  acquiref  a  red,  violet,  or  violet-blue  tint,  the  coloring 
matter  is  suspicions.— 1  (7, 1873,  64. 

PUTBEFIERS  AND  ANTISEPTICS. 

Dr.  Dougall,  of  Glasgow^  has  lately  published  a  pamphlet 
on  putrefiers  and  antiseptics,  the  result  of  an  examination  of 
the  pi*incipal  substances  that  have  been  presented  for  con- 
sideration in  such  a  connection.  His  experiments  were  made 
to  ascertain  (1)  whether  putrefaction  can  be  accelerated  by 
adding. certain  chemicals  to  fresh  organic  fluids;  (2)  the  rel- 
ative antiseptic  powers  of  different  bodies,  as  shown  by  their 
pi*e  venting  the  appiearance  of  fungi  and  animalcules  in  organ- 
ic fluids  with  which  they  are  mixed ;  and  (3)  the  relative 
aerial  antiiseptic  powei's  of  different  volatile  bodies,  as  evinced 
by  their  preventing  the  appearance  of  i'ungi  and  animalcules 
in  organic  fluids  exposed  to  their  vapors,  and  by  their  action 
on  vaccine  lymph.- 

Under  the  first  head  it  was  ascertained  that  the  alkalies 
and  alkaline  earths  and  their  salts  (with  a  few  exceptions) 
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hasten  decomposition  when  present  in  small  proportion  in 
fluids  containing  organic  matter.  This  is  the  case  with 
domestic  soap-suds,  spent  lye,  and  all  more  or  less  alkaline 
liquids.  Ammonia,  permanganate  of  potash,  biborate  of  so- 
dium, among  chemical  waste  substances,  do  not  accelerate 
pxitrefaction,  but,  at  the  same  time,  they  do  not  retard  it. 
Soda,  potash,  nitrate  and  chlorate  of  potassium,  and  lime,  are 
especially  vigorous  as  purifiers.  Salt,  saltpeter,  and  sugar,  all 
substances  which  preserve  meat  when  used  in  large  quanti- 
ties, act  as  putrefiers  when  added  in  small  percentage. 

Under  the  second  head,  Dr.  Dougall  came  to  the  conclusion, 
as  the  result  of  his  experiments  with  solutions  containing  or- 
gjinie  matter,  that  putrefaction  and  fermentation  are  not 
identical  processes ;  that  the  former  is  more  difficult  to  pre- 
vent than  the  latter,  which  sometimes  subsides  into  putrefac- 
tion, though  putrefaction  rarely  becomes  intensified  into  fer- 
mentation. The  best  antiseptics,  in  his  opinion,  are  the  acids, 
since  it  is  apparently  impossible  for  marked  putridity  and 
acidity  to  go  together.  Among  these  he  especially  mentions 
chromic  acid  and  benzoic  acid,  cai-bolic  acid,  indeed,  only  re- 
tarding the  appearance  of  the  animalcJules  and  fungi  for  a 
time. 

The  most  important  portion  of  Dr.  Dougall's  investigations 
related  to  the  relative  antiseptic  powera  of  different  volatile 
bodies,  and  here  the  chloride  of  lime  appeared  to  be  efficient 
in  nearly  all  cases.  It  was  ascertained  that  nitrous  acid,  gla- 
cial acetic  acid,  and  hydrochloric  acid  are  the  most  perfect 
in  their  action ;  and  that  next  come  carbolic  acid,  sulphurous 
acid,  and  chloride  of  lime,  the  last  being  the  best  of  the  three. 
But  as  the  application  of  these  substances  was  made  under 
very  favorable  circumstances,  and  much  more  concentrated 
than  it  is  possible  to  use  them  in  practice,  he  concludes  that 
aerial  antiseption  is  in  most  cases  fallacious.  A  very  curious 
fact  was  developed  in  regard  to  the  action  of  various  sub- 
stances upon  vaccine  lymph  in  preveilting  its  activity— car- 
bolic acid,  both  in  vapor  and  solution,  as  well  as  chloroform, 
camphor,  sulphuric  ether,  and  iodine,  not  intei*fering  with  this 
activity.  Lymph,  exposed  to  the  action  of  vapor  of  chloride 
of  lime,  sulphurous,  nitrous,  glacial  acetic,  and  hydrochloric 
acids,  was  found  incapable  of  producing  its  characteristic  ef- 
fect, however,  from  which  Dr.  Dougall  concludes  that  these 
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are  the  best  destructives  of  the  active  properties  of  vaccine 
lymph,  aod  therefore  are  more  likely  to  act  upon  variolous 
matter  aod  other  zymotic  substances. — 18-4,  JkTay  16, 1873, 
209.  

POISONOUS   CHAiUCTEB   OF   METHYLAHlilONIUM   COMPOUNDS. 

Rabuteau  has  ascertained  that  the  iodide  of  metbylam- 
monium  and  the  iodide  of  tetramylammonium  act  upon  ani- 
mals precisely  like  the  curare  poison,  by  destroying  motions 
without  affecting  the  sensibility,  and  with  precisely  the  same 
subtility  and  energy.  A  few  centigrammes  will  kill  a  dog  in 
a  few  minutes. — 3  B^  April  10, 1873,  621. 

ACTION    OF   WATEE   ON   LEAD   PIPES, 

Sir  Robert  Christison,  who  has  devoted  much  attention  to 
the  influence  of  water  upon  lead  in  passing  through  pipes,  etc., 
has  ascertained  that  the  purest  waters  are  those  which  act 
most  powerfully  upon  lead,  corroding  it,  and  forming  a  car- 
bonate of  a  peculiar  and  uniform  composition,  and  that  all 
salts  impede  this  action,  many  preventing  it  altogethel*,  some 
of  them  doing  so  when  in  extremely  minute  proportions. — 3 
A,  May  31, 1873,  616.         

DETECTION   OF  ARSENICAL  COLORS  IN  PAPER,  ETC. 

H.  Hagar  gives  the  following  process  for  detecting  arsen- 
ical color  in  paper.  A  piece  of  the  paper  is  soaked  in  a  con- 
centrated solution  of  nitrate  of  soda  in  a  mixture  of  equal 
volumes  of  alcohol  and  water,  and  allowed  to  dry,  and  then 
burned  in  a  flat  porcelain  capsule.  The  ashes  are  covered 
with  water,  several  drops  of  caustic  potash  solution  are  add- 
ed, so  as  to  produce  a  strong  alkaline  reaction,  then  heated  to 
boiling,  and  filtered.  Permanganate  of  potash  is  gradually 
added  to  the  warmed  filtrate,  previously  acidified  with  dilute 
sulphuric  acid,  as  long  as  decoloration,  or  conversion  of  the 
red  to  a  yellowish -brown  color,  takes  place;  and  finally  a 
slight  excess  of  the  permanganate  is  introduced.  If  the  liquid 
become  turbid  in  the  operation,  it  must  be  filtered.  After 
cooling,  and  the  addition  of  more  dilute  sulphuric  acid,  a  piece 
of  pure  zinc  is  added,  and  the  flask  closed  with  a  cork  with 
two  splits  in  it,  in  one  of  which  a  strip  of  parchment  paper 
moistened  with  nitrate  of  silver  is  fastened,  and  in  the  other 
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a  strip  moistened  with  acetate  of  lead.  If  arsenic  be  present^ 
the  silver  paper  soon  darkens.  The  lead  paper  is  simply  in- 
tended to  indicate  the  presence  of  sulphnreted  hydrogen. 
The  treatment  with  the  permanganate  is  absolutely  necessary, 
otherwise  a  blackening  of  the  silver  paper  and  a  slight  brown- 
ing of  the  lead  paper  will  invariably  take  place,  though  per- 
haps only  after  some  time,  even  in  the  absence  of  arsenic. — 
14(7, 1873,  ccvii.,  511. 

gibard's  preparation  of  the  protoxide  of  iron. 

Dr.  Girard,  of  Paris,  has  presented  to.  the  consideration  of 
the  Academy  of  Sciences  a  preparation  of  the  protoxide  of 
iron,  which  he  recommends  to  the  Academy  as  possessing 
the  tonic  properties  of  the  salts  of  iron,  and  as  not  producing 
constipation,  but,  on  the  contrary,  having  a  slightly  purga- 
tive action. — 3  -B,  May  22,  J  873, 139. 


goubler  on  propylamine. 

Professor  Goubler  does  not  agree  entirely  with  tliose  who 
recommend  propylamine  as  a  valuable  specific  in  articular 
rheumatism,  remarking  that  this,  as  well  as  methylamine  and 
their  combinations,  act  much  like  ammonia  and  ammoniacal 
salts,  constituting  diffusible  and  fluidifying  stimulants.  On 
this  account  he  thinks  them  capable  of  rendering  good  serv- 
ice in  cold  rheumatism  (or  that  in  which  there  is  little  fever), 
and  especially  when  there  is  a  tendency  to  interstitial  exuda- 
tion and  a  thickening  of  tho  fibro-synovial  tissues,  but  that 
they  are  very  apt  to  exasperate  rather  than  alleviate  the  in- 
flammatory and  febrile  phenomena  .of  intense  acute  articular 
rheumatism,*-18^,J«</y  4,1873,  40*      ... 

artificial  fibrine  from  the  white  op  egg. 

Dr.  John  Goodman,  in  a  series  of  articles  in  the  London  ■ 
journals^  warmly  commends  what  he  calls  artificial  fibrine  as 
a  very  nutritious  substance,  capable  of  being  administered 
to  invalids  under  circumstances  where  other  food  is  not  ac- 
ceptable. It  is  formed  by  emptying  the  albumen  or  white 
of  the  ^^^  into  cold  water,  and  allowing  it  to  remain  there 
for  twelve  or  more  hours.  In  this,  time  it  undergoes  a  chem- 
ical molecular  change,  becoming  solid  and  insoluble,  assum-. 
ing  an  opaque  and  snowy  white  appearance.     This  and  the 
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fluid  in  which  it  was  immersed  only  require  tp  be  heated 
to  the  boiling-point  to  render  the  fibrine  ready  for  use.  It 
is  easy  to  digest  and  very  palatable,  and  is  considered  as  a 
great  culinary  delicacy.  It  is  said  that  the  stomach  will  re- 
tain this  in  many  cases  where  any  thing  else  is  promptly  re- 
jected, its  presence  creating  a  craving  for  more  food,  and 
thus  prompting  instead  of  decreasing  the  appetite. — 1 A^  May 
2a,  1873,  255.  

THE  SBKSATXON  OF  COLD  NOT  IMPARTED  BT  COLD  ALCOHOL. 

An  interesting  discovery,  which  may  prove  to  be  of  con- 
siderable importance  in  its  practical  applications,  has  lately 
beenr  made  by  Horvath,  who  announces  that,  in  the  coui-se  of 
experiments  on  the  effect  of  cold  on  frogs,  he  has  ascertained 
that  the  immersion  of  the  finger  in  alcohol  at  a  temperature 
of  26°  Fahr.  produces  no  pain,  but  that  contact  with  a  solid 
body  under  such  circumstances  is  distinctly  appreciated. 
Hence  he  concludes  that  tactile  perception  remains,  though 
the  sensation  of  cold  is  not  experienced. 

Still  further,  Horvath  found  that  in  the  case  of  wounds  and 
burns,  if  the  part  affected  be  immersed  in  alcohol,  the  pain 
immediately  ceases,  and  the  subsequent  progress  of  a  cure  is 
greatly  accelerated.  If,  therefore,  the  excessive  and  continu- 
ous pain  which  usually  accompanies  extensive  burns  be  one 
cause  of  death,  it  is  suggested  that  life  may  often  be  saved 
by  the  alleviation  of  the  pain  resulting  from  the  application 
of  glycerine  or  alcohol,  and  that  possibly  tetanus  may  also 
be  prevented.  The  severe  pain  produced  by  immemng  the 
hand  in  cold  water  is  well  known,  while  in  ether  and  quick- 
silver it  is  still  more  intense. — 13  -4,  Junelb^  18V3, 218. 

POISONIXG  OF  THE  ATMOBPHEBE  BT  ABSBNK)  IK  WALL-PAFEBS. 

The  poisonous  effects  upon  the  air  of  rooms  of  arsenical 
pigments  on  wall-paper  have  been  generally  ascribed  to  the 
inhalation  of  the  dust,  which  was  found  to  contain  arsenic 
and  copper,  but  cases  of  arsenical  poisoning  of  this  kind  have 
occuiTed  in  which,  on  account  of  the  moisture  stiil  present  in 
the  wall  and  the  effectual  fixing  of  the  colors,  this  explanation 
will  not  answer.  Upon  these  a  recent  series  of  experiments 
by  Fleck  throws  some  light.  Air  in  glass  receivers  was  sub- 
jected to  the  action  of  SchweinfUrth  green  and  arsenioos 
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acid  by  simply  placing  these  substances  beneath  some  b6dies 
in  a  moist  condition,  and  by  applying  them  as  a  coating  to 
others,  with  and  without  paper,  potato  and  wheat  starch  be- 
ing employed  as  pastes.  After  from  eight  days  to  three 
weeks,  in  different  cases,  the  presence  of  arseninreted  hydro- 
gen in  the  air  was  unmistakably  revealed  by  tests,  and  left 
no  doubt  that  cases  of  chronic  arsenical  poisoning  must  be 
attributed  not  only  to  the  mechanical  mixture  of  arsenical 
compounds  with  the  air  of  rooms  in  the  form  of  dust,  but 
also  to  the  presence  of  this  gas,  resulting  from  the  decompo- 
sition of  free  arsenious  acid  in  SchweinfUrth  green.  It  was 
also  found  that  the  development  of  the  gas  is  favored  by 
moisture  in  the  air  and  the  presence  of  organic  matter^  espe- 
cially that  in  the  paste.  Mould  appeared  on  the  paper  in 
some  cases,  showing  that  arsenic  is  not  a  preventive  of  its 
formation,  as  often  stated. — 19  (7,  January  25, 1873,  35. 

I  NEW  MODE   OF  TAKING  COD-LIVEB  OIL. 

A  novel  method  of  administering  cod-liver  oil,  announced 
by  Carr^  and  Lemoine,  consists  in  introducing  it  into  bread, 
each  pound  containing  seventy-five  grammes  (or  ^\q  tea- 
spoonfuls)  of  the  oil,  and  about  ninety  grammes  of  milk. 
This  bread  is  said  to  be  in  every  respect  sweet  and  palatable, 
without  the  least  smell  or  taste  of  the  oil. — 12  B^  July  15, 
1873, 26. 

ELECTRICITY  FOE  CURING  TOOTHACHE. 

Dr.  Bonchaud,  of  Paris,  strongly  recommends  the  use  of 
electricity  in  cases  of  severe  toothache,  and  maintains  that 
not  unfrequently  a  perfect  cure  will  be  effected,  even  where 
the  teeth  are  greatly  decayed.  He  has  seldom  failed  to  se- 
cure at  least  a  tempbrary  relief,  this  frequently  lasting  for 
days,  and  often  continuing  indefinitely.  In  numerous  in- 
stances where  alleviation  after  the  first  application  was  of 
brief  dui*ation,  the  effect  became  more  and  more  marked,  and 
lasted  longer  as  the  treatment  was  repeated.  The  method 
adopted  for  applying  the  electricity  is  to  place  the  positive 
pole  of  the  ctiiTent  on  the  cheek  opposite  the  diseased  tooth, 
and  the  negative  upon  the  antero-lateral  portion  of  the  neck ; 
and,  to  avoid  ulcerations,  he  makes  the  electrodes  very  large, 
and  changes  their  place  frequently.     He  continues  the  appli- 
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cation  for  about  half  an  hour,  although  relief  is  frequently 
experienced  in  the  course  of  ten  or  fifteen  minutes.  He  uses 
a  battery  of  about  ten  elements. — 12  jB,  July  15, 1873, 1. 

PUTBID   INFECTION. 

Oidginal  investigations  upon  this  subject,  by  Ravitscfa, 
show  essentially  the  following  results  in  transferring  a  putri- 
fying  liquid  obtained  by  long  maceration  of  meat  and  hay, 
to.rabbits,  sheep,  dogs,  etc.,  allowance  being  made  for  the  dif- 
ferences of  the  animals :  1.  The  local  effect  consists  in  the  pro- 
duction of  diphtheritis  at  the  point  of  contact,  often  with  lit- 
tle influence  upon  the  general  condition — according  to  ex- 
periments with  rabbits.  2.  The  constant  anatomical  changes 
are  increased,  and  granular  degeneracy  of  the  colorless  blood 
corpuscles,  solution  of  the  red  corpuscles,  with  rapid  sep- 
aration of  crystals  of  hsBmoglobin,  gmnular  degeneracy  of  the 
muscles .  of  the  heart,  liver-cells,  and  epithelium  of  the  kid- 
neys. 3.  The  usual  symptoms  of  disease,  viz.,  elevation  of 
temperature,  and  diminution  of  consciousness  and  sensibility ; 
.vomiting  and  purging,  on  account  of  irritation  of  the  mucous 
membrane,  are  frequently,  but  not  invariably  present;  cramps 
seldom  occur.  4.  No  bacteria  or  other  foreign  bodies  can  be 
found  in  the  blood  of  infected  living  animals,  and  the  putrid 
infection,  therefore,  can  hot  consist  in  the  development  and 
multiplication  of  bacteria.  5.  After  death  an  exceedingly- 
rapid  decomposition  of  the  blood  takes  place,  and  an  unusual 
development  of  bacteria,  and  small  bodies  (micl'ozymes)  which 
develop  into  bacteria.  It  also  appears,  from  inoculation  and 
injection  with  putrifying  blood,  that  it  is  more  active  than 
the  liquid  from  macerated  jflesh ;  and  that. its  energy  depends 
on  the  amount  of  it  in  the  body^  and  whether  it  is  introduced 
immediately  into  the  circulation  or  beneath  the  skin.  Neither 
does  the  infection  in  this:  case  consist  in  the  production  or 
development  of  bacterides,  whicb  always  first  appear  after 
death,  and  invariably  precede  the  formation  of  movable  bac- 
teria. Dried  matter  is  less  active  than  fluid,  and  putrid  mat- 
ter is  not  entirely  deprived  of  its  activity  by  boiling,  but  pro- 
duces a  feverish  condition  with  local  irritation.  The  disease 
produced  by  putrid  infection  can  not  be  transferred  by  in- 
oculation; but  the  blood  of  animals  that. have  reached  the 
condition  of  blood  poisoning  acts  upon  sound  animals^  just 
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as  inoculation  with  pntrid  blood  and  othei*  putrid  matter. 
Since  the  efiect,  however,  is  always  dep^tdent  <ni  the. amount 
of  matter  introduced,  which  is  never  the  case  with  contagion, 
putrid  infection  can  not  be  classed  with  contagions  diseases. 
From  these  and  numerous  other  careful  experiments  involv- 
ing the  use  of  snlphui-eted  hydrogen,  sulphide  of  ammoni- 
um, etc.,  the  author  concludes  that  this  infection  is  not  due 
to  living  bacteria,  vibriones,  or  other  microscopic  .objects  in 
the  putrid  matter,  ieven  though  they  may  take  part  in  the 
formation  of  the  virus.— i28  C^April^  1873,  250. 

I>£T£RMINATION   OF    OBGANIC   IMPUBITIES  IN  WATJSE. 

Water,  even  though  free  from  color  and  an  appreciable 
odor  and  taste,  and  at  the  same  time  furnishing,  a  proper 
lather  with  a  small  proportion  of  soap,  may  yet  have  sewage 
impurities  sufficient  to  i*ender  its  use  extremely  dangerous. 
Tlie  PharnKtceidical  Journcd  quotes  from  Heisch  a  very  sim- 
ple and  important  test  for  determining  ihe  quality  of  drinks 
ing  water,  and. especially  as  to  its  freedom  from  sewage  con- 
tamination. This  consists  in.  placing  a  few  grains  of  the  best 
white  lump-sugar  in  half  a.  pint  of  the  water  in  a. perfectly 
clean,  colorless,  glass-stoppered  bottle^  freely  exposed  to  day- 
light in  the  window  of  a  warm  room.  If  the  water  be  per- 
fectly free  from  sewage  contamiuatiouy  it  should  not  become 
turbid,  even  after  an  exposure. of  a  we^k  or  ten  days,  in  which 
case  it  is  almost  certainly  safe,  otherwise  hot. — Jbitn  Spc 
Art8^  June  2*IylSlS,  633. 

DBINKma  WATEB. 

According  to  Dr.  Gautier,  a  suitable  drinking  water  should 
be  destitute  of  any  particular  taste,  and  must  be  positively  re* 
jected  should  it  contain  any  odor  whatever.  Its  ter^perature 
should  be  comprised  betwe^i'42°  and  60°  Fahr.  As  the  wa- 
ter introduces  not  only  oxygen  and  hydrogen  into  the  sys- 
tem in  the  proportions  necessary  to  ibiin  water,  but  also  such 
mineral  substances,  in;  solution,  as  are  indispensable  to  li&,  it 
will  be  readily  understood  that  absolutely  pure  water  is  not 
suited  for  the  .sustenance  of  life.  There  must,  however,  be  a 
limit  to  the  quantity  of  such  foreign  ingredients,  imder  the 
penalty  of  injury  to  health.  Qf  tht^se  ingredients,  ^carbonate 
of  lime  is  the  most  common,  and  of  this  theire  may  be,^  without 
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inconvenience,  i^ths  to  -ft^ths  of  a  gramme  to  the  litre. 
An  appreeiaUie  percentage  of  phosphate  of  lime  renders. the 
watei*  unfit  for  domestic  and  industrial  uses;  and  for  g^er- 
al  purposeis  there  should  not  be  a  greater  percentage  than 
-j^ths  to  t^ths  of  a  gi*amme  to  the  litre.  Small  percent- 
ages of  the  chloiides  generally  effect  water  disadvantageous- 
]y  for  drinking  purposes.  The  maximum,  however,  should 
be  xSTrt'i®  to  -^^ths  of  a  gramme  to  the  litrd.  The  pres- 
ence of  organic  matter  in  waters  has  been  considered  one  of 
the  principal  causes  of  any  injurious  qualities  they  may  pos- 
sess ;  to  their  presence  being  attributed  the  development  of 
6uch  disieases  as  diarrhoea,  dysentery,  intermittent  fever,  ty- 
phoid fever,  etc.  The  organic  residuiB  should  never  amount 
to  more  than'  xfTrths  to  i^hs  of  a  gramme  to  the  litre. — 
Ii?,«/M^y6, 1878,  270. 

ABSENIC  IN  THE  AIR  OF  BOOMS. 

The  deleterious  effieets  produced  by  the  tise  of  arsenical 
green  in  paper-hangings,  which  have  long  been  known,  are 
commonly  attributed  to  the  inhalation  of  the  dust  mechanic- 
ally detached  from  the  walls.  The  occurrence,  however,  of 
cases  of  arsetical  poisoning  in  rooods  where  no  such  mechan- 
ical, abrasion  was  possible  has  led  Dr.  Fleck,  of  Dresden,  to 
submit  the  question  to  the  test  of  experiment.  Four  glass 
jars  were  employed  for  this  purpose.  The  interior  of  the 
first  was  lined  with  paper  covered  with  SchweinfUrth  green, 
a  paste  of  potato  starch  being  used  as  the  adhesive  material, 
every  square  centimeter  of  surface  having  upon  it  fifteen 
milligrammes  of  white 'arsenic  combined  in  the  copper,  salt. 
The  second  jar  was  covered  on  its  interior  with  a  thick  layer 
of  gelatine  mixed  with  Schwtinftlrth  green,  applied  while 
wann.  Under  the  third  jat  was  plabed  a  capsule  containing 
^hWelnfiirth  green  mixed.  With  water  to  a  thick  paste. 
Th6  fourth  was  similarly  prepai'ed,  except  that  white  arsenic 
l^ad  used  instead  of  Schwein^rth  green.  JEadh  jar  Was 
closed  at  the  bottom  by  a  glass  plate,  and  at  the  top  by  a  eork 
carrying  two  glass  tubes,  one  of  which  ex:tended  to  the  bot- 
tom of  the  jar.  Blue  litmus  papers  were  attached  to  the 
corks,  and  the  temperature  was  miaintained  at  about  64^  FaliV. ' 
At  the  end  of  six  hours  the  litmus  paper  in  the  fourth  jar  had 
become  red,  that  in  the  third  jar  at  the  end  of  twenty-four 
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hoars,  and  those  in  the  first  and  second  jars  after  the  lapse 
of  three  days.  Moreover,  in  the  first  jar  mould  soon  formed 
between  the  paper  and  the  glass.  The  air  in  the  interior  of 
these  jars  was  subsequently  tested  for  arsenic  That  in  jar 
3  showed  a  trace  in  eight  days,  that  in  jars  1  and  2  gave  the 
reaction  distinctly  in  three^wecks,  white  none  could  be  de- 
tected in  that  of  the  fourth  jar.  Upon  investigation,  the  ar- 
senic in  jai*s  1, 2,  and  3  was  found  to  exist  there  as  hydrogen  ar- 
senide, or  arseniureted  hydrogen,  mixed  in  the  third  jar  with 
acetic  acid.  The  reddening  of  the  litmus  in  the  fourth  jar  was 
due  to  sulphurous  oxide  contained  in  the  arsenic  employed. 
As  a  confirmatory  experiment,  white  arsenic  was  mixed  with 
fiour  pa^te  and  placed  under  a  glass  bell-jar.  Four  weeks 
afterward  the  mixture  was  covered  with  a  thibk  mould,  and 
a  dark  band  of  crystalline  metallic  arsenic,  reduced  by  the 
process  of  vegetation,  surrounded  the  jar  near  the  upper  edge 
of  the  mould.  The  air  of  the  jar  contained  hydrogen  ai*senide. 
A  mixture  of  starch  paste  and  white  arsenic  gave  the  same 
results.  It  appears  certain,  therefore,  that  the  air  of  a  room 
whose  walls  are  papered  with  arsenic  green  may  contain  arsen- 
ic proceeding  not  from  mechanical  abrasion,  but  in  the  form 
of  hydrogen  arsenide,  produced  by  the  action  of  the  moist  or- 
ganic matter,  particularly  the  paste,  upon  the  Schweinftrth 
green.  To  this  exceedingly  poisonous  gas,  therefore,  chronic 
arsenical  poisoning  is  doubtless  due  in  many  casea — 14  (7, 
1873,  CC  VII. ,  1 46.  

6TBICKBB   ON  SEPTICEMIA. 

Professor  Strieker,  of  Vienna,  has  lately  been  renewing  the 
experiments  of  Davaine,  ofParis,  in  reference  to  the  injection 
of  septiciemic  or  putrid  blood.  This  latter  author  has  ascer- 
tained that  if  a  drop  of  putrid  blood  be  injected  under  the 
skin  of  the  neck  of  a  rabbit,  it  induces  an  extensive  infiltra- 
tion and  septicsdmia,  and  that  the  poisonous  properties  of  the 
injected  blood  are  communicated  to  the  whole  of  the  blood 
of  the  dead  animal;  also  that  each  successive  transfer  of 
blood  from  one  animal  to  another  causes  a  greater  iatid  great- 
er degree  of  virulence  in  the  poisonous  properties,  until,  on 
the  twenty-fourth,  a  very  minute  part  of  a  drop  produced 
fatal  symptoms. 

Strieker,  however,  was  unable  to  find  any  of  the  microscop- 
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ic  organisms  ia  the  poisoned  blood  noticed  by  Davaine,  as 
be  only  met  with  small,  colorless  protoplasmic  bodies,  which 
could  hardly  be  considered  as  organisms.  He,  however, 
thinks  that  the  increase/  of  intensity  in-  the  poison,  by  trans- 
mission, favors  the  view  of  its  being  a  living  contagium,  as 
he  was  unable  to  conceive  that  a  mateiial  could,  propagate 
so  rapidly  unless  organized.  At  the.  same  time  he  found  that 
boiling  does  not  destroy  the  poisonous  qitality  of  the  fluid. — 
204,  Jime  14, 1873, 628.     

CHLORIDE    OF  LIME   AS   A  DISINFECTANT. 

Eckstein,  a  technical  chemist  of  Vienna,  after  comparative 
tests  with  the  other  disinfecting  agents^  reoommehds  chloride 
of  lime  as  decidedly  thJB'best  for  water-closets,  cesspools,  etc., 
and  attributes  its  efficacy  to  its  rapid  action  in  decomposing 
liydrogen  compounds,  such  as  ammonia,  sulphureted  hydro- 
gen, etc*  He  regards  as  the  chief  objection  to  its  general  use 
its  unpleasant  effect  on  the  organs  of  respiration,  and  states 
that  this  can  be  remedied,  and  its  action  regulated,  by  envel- 
oping it  in  a  bag  of  parchment  paper,  which  acts  osmotically, 
and  is  decomposed  slowly  by  it. — 28  C,  March^  1873, 184* 

ON  THE   RELATION   OF  THE   WINDS   AND   HEALTH. 

;  Dr.  Pre»tel,  of  £mden,  who  for  over  thirty  years  has  ob- 
served and  discussed  meteorological  phenomena,  has  lately 
collated  the  results  of  his  own  observations  with  the  sanitary 
statistics  of  Friesland.  He  maintains — 1.  That  it  is  possible 
to  discover  the  original  cause  of  diseases  that  are  dependent 
upon  climate  and  the  weather,^  by  a  proper  study  of  the  winds 
as  observed  at  that  place.  2.  That  the  climatic  character  of 
any  region  is  exactly  represented  by  the  nature  of  the  winds. 
3.  That  from  the  nature  of  the  winds  at  various  places  we 
can  determine  with  much  safety  their  relative  salubrity.  The 
winds  and  the  chatacter  of  the  weather  are.  identical  with 
each  other  for. any  given  month.  .  The  sickness,  however,  de- 
pends rather  upon  the  climate  of  the  preceding  month,  evi- 
dently because  in  it  began  the  sickness  which  appears  record- 
ed, perhaps,  in  the  statistical  tables  of  the  succeeding  weeks 
or  month.  The  ventilation  produced  by  the  winds -gives  a  gen- 
eral measure  of  the  salubrity  of  various  regions,  on  the  earth's 
surface,  and,  therefore,:  a  measure  ^of  the  sanitary  value  of 
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the  places  of  summer  resort,  waiter  cures,  etc.  The  most  un- 
favorable condition  of  the  atmosphere  for  the  earth  is  a  long 
period  of  prevailing  calm,  or  very  slight  breezes.  In  many 
climatic  sicknesses,  as  malaria,  yellow  fever,  etc.,  it  ap- 
peal's that  when  they  become  epidemic,  there  has  preceded 
that  time,  a  long  period  of  calm  weather,  in  which  the  lowest 
stratum  of  air  rested  quietly  upon  the  earth.  Hence  arises 
the  Spanish  motto :  ^^  In  Madrid  the  air  kills  men,  but  never 
blows  out  the  light."  The  salubrity  of  the  air  over  any  re- 
gion, therefore,  depends  upon  its  renewal  by  the  winds,  quite 
as  much  as  the  salubrity  of  the  air  in  a  room  depends 
upon  proper  ventilation.  It  follows  that,  in  considering  the 
influence  of  climate  on  health,  we  must  observe  both  the 
strength  and  the  direction  of  the  wind,  and  especially  the 
calms.  For  this  purpose  Prestel  has  constructed  a  peculiar 
instrument,  which  he  calls  the  pendulum  anemometer,  which 
records  automatically  both  the  direction  and  the  pressure  of 
the  wind. — Die  Winde,  Prestel^  18'^2. 

THE   INFLUENCE   OF   CLIMATE  ON  MORTALITY. 

The  report  of  the  Board  of  Health  for  the  City  of  Phil- 
adelphia, for  the  year  1872,  contains  some  graphic  illustra- 
tions of  the  intimate  connection  between  the  vicissitudes  of 
climate  and  the  mortality  from  various  classes  of  disease; 
and  if  the  facts  therein  discussed  are  not  entii*ely  new,  it  is 
at  least  important  that  they  should  be  demonstrated  so  clear- 
ly as  is  done  in  this  work.  The  curves  indicating  the  course 
of  the  mortality  from  pneumonia  and  bronchitis  rise  rapid- 
ly in  cold  weather,  and  rapidly  decline  as  the  temperature 
of  the  year  rises ;  while  consumption  pursues  a  more  equit- 
able course,  being  only  slightly  modified  by  the  variations 
in  temperature.  The  heaviest  mortality  from  small- pox 
usually  occurs  in  March;  but  in  1872  the  greater  number 
of  deaths  took  place  in  January,  and  the  smallest  in  De- 
cember, a  departure  from  the  general  rule.  A  very  re- 
markable connection  is  apparent  between  the  extreme  hot 
weather  of  the  first  week  in  July,  with  its  enervating  moist 
atmosphere,  and  the  mortality  from  cholera  infantum  and 
the  zymotic  diseases,  both  which  classes  of  disease  swept 
away  during  that  week  one  third  of  those  who  died  from  all 
causes  whatever;  and  in  general  the  total  mortality  from  all 
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causes  daring  tbis  hot  period  of  nearly  two  weeks-  was  more 
than  twice  as  great  as  the  normal  value  for  that  month. — 
I£q>aHof£oardvf  Healthy  PMkidelphiaylSI 2. 

NEW  TREATMENT  OF   CONSTIPATION. 

The  Medical  Times  and  Gazette  contains  an  abstract  of  a 
paper  by  Dr.  Macario,  of  Nice,  upon  a  new  treatment  for  con- 
stipation, which  he  has  employed  during  twelve  years  with 
siich  success  that  he  can  not  but  consider  it  as  infallible. 
He  remarks  that  this  affection  may  be  produced  either  by 
intestinal  excitement  with  deficiency  of  secretion  (nervous 
constipation)^  or  in  consequence  of  deficient  contraction  of  the 
muscular  coat  of  the  intestine.  In  nervous  constipation  he 
prescribes  the  following  pill :  Pure  sulphate  of  iron,  ten  centi- 
grammes ;  socotrine  aloes,  five  centigrammes ;  atropine,  from 
one  third  to  one  half  of  a  milligramme.  In  the  atonic  form 
of  the  disease,  one  centigramme  of  the  powder  of  nux  vom- 
ica may  be  substituted  lor  atropine.  By  the  use  of  one  to 
three  of  these  pills,  immediately  after  dinner,  in  the  manner 
referred  to  by  Dr.  Macario,  he  promiises  that  the  evil  will  be 
entirely  overcome,  the  number  of  pills  being  graduated  to 
produce  a- moderate  effect. 

Their  use  is  not  to  be  continued  indefinitely,  a  longer  in- 
terval being  allowed  to  elapse  between  their  administration 
in  proportion  as  the  constipation  diminishes,  ceasing  altogeth- 
er after  a  time,  to  be  again  resorted  to  with  a  return  of  the  af- 
fection.— 20  Ay  June  21, 1873,  659. 

CLIMATE  AND  DISEASE. 

Herr  J.  Molner,  of  Pesth,  who  has  for  many  years  conduct- 
ed meteorological  observations  in  connection  with  health  at 
the  Hospital  of  St.  Roche  in  that  city,  has  published  some 
conclusions,  as  follows :  He  is  convinced  that  meteorological 
changes  reflect  themselves  in  the  number  of  the  sick.  It  is 
not,  however,  on  the  next  day,  but,  according  to  the  extent 
and  duration  of  the  meteorological  oscillations,  on  the  second 
and  following  days,  that  the  results  of  the  changes  find  their 
expression  in  an  increased  number  of  sick.  From  this  he  has 
been  led  to  the  conclusion  that  the  main  influence  of  the 
meteorological  elements  on  the  human  organism  is  produced 
by  their  changes.    Hence  a  comparison  of  the  true  means 
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and  the  number  of  attacks  of  disease  for  a  definite  time  will 
not  easily  throw  light  on  the  subject.  He  gives  instances  to 
show  how  widely  different  observations  may  yet  give  the 
same  means. — Quarterly  Jour;  Meteor.  JSoc.^  January/  7, 1873. 

PAHONIM,  A  POISON  FfiOM  THJC   GABOON. 

A  poison  from  a  substance  known  as  pahonim,  obtained  in 
the  Gaboon  district,  acts  with  great  energy  upon  the  heart, 
producing  death  by  arresting  the  action  of  that  organ — ^pri- 
marily in  consequence  of  the  abolition  of  the  contractility  of 
the  cardiac  muscles,  and  subsequently  of  the  others.  AVhen 
introduced  into  the  pericardium,  it  stops  the  action  of  the 
heart  more  rapidly  than  when,  the  same  quantity  is  injected, 
but  the  excitability  of  the  nerves  is  not  affected.  Death  is 
produced  without  apparently  affecting  either  the  great  sym- 
pathetic, the  encephalon,  the  spinal  cord,  or  the  pneumogas- 
tric.  It  acts  less  swiftly  when  taken  into  liie  stomacli  than 
by  cutaneous  absorption.  The  oily  extract  of  the  poison  acts 
more  rapidly  than  the  same  weight  of  the  crystallized  princi- 
ples of  digitalis  and  of  the  upas,  but  the  marked  effects  are 
later  in  appearing.  Five  milligrammes  of  the  impure  alcohol- 
ic extract  have  been  known  to  kill  a  dog  weighing  fifty-four 
pounda — 1 8  -4,  April  1, 1 8  73, 136. 
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EXTENSION   OF  FB££  TELEGRAPHIC  COMMUNICATION. 

Some  months  ago,  at  the  instance  of  eminent  astronomers 
in  America  and  Europe,  Professor  Henry  secured  the  priv- 
ilege of  free  exchange  over  the  Atlantic  cable  of  information 
in  reference  to  astronomical  discoveries  (as  of  comets  or  new 
planets,  etc.),  and  the  Western  Union  Telegraph  Company 
also  agreed  to  carry  such  dispatches  in  the  United  States 
without  expense.  The  arrangement  was  started  on  this  ba* 
Rts,  and  soon  after  the  French  telegraph  authorities  granted 
the  same  privilege.  We  now  learn  that  during  the  month 
of  September  a  letter  was  received  by  the  Smithsonian  Insti- 
tution from  Mr.  A.  Wagner,  vice-director  of  the  Observatory 
of  Poulkova,  announcing  that  the  director  of  the  Imperial 
Russian  Telegraph  has  also  given  his  consent  to  the  trans- 
mission, free  of  cost,  within  the  boundaries  of  the  Russian  em- 
pire, of  messages  announcing  new  astronomical  discoveries. 

FOURTH  CIROULAB  OF  THE  BUBEAU  OF  EDUCATION  FOB  1873. 

The  fourth  number  of  the  circulars  of  the  Bureau  of  Edu- 
cation for  1873  contains  a  list  of  publications  by  the  mem- 
bers of  certain  college  faculties  and  institutions  of  learning  in 
the  United  States  from  1867  to  1873,  and  constitutes  quite  a 
valuable  record  of  scientific  activity  during  that  time.  If  the 
bureau  would  publish  each  year  such  a  list,  of  all  American 
scientific  papers  for  the  country  at  large,  it  would  meet  a 
want  that  has  been  long  felt. 


BUFFALO   SOCIETY   OF  NATUBAL   HISTOBT. 

The  Buffalo  Society  of  Natural  Sciences  bids  fair  to  become 
prominent  among  American  institutions  for  the  magnitude 
and  value  of  its  publications.  The  second  number  of  the  first 
volume  of  the  Bulletin  has  just  appeared,  and  embraces  de- 
scriptions of  new  species  of  fungi  by  Mr.  Charles  H.  Peck ; 
contributions  to  a  knowledge  of  North  American  moths,  by 
Grote ;  and  a  study  of  North  American  Noctuidae,  also  by 
Grote,    Onq  hundrad  and  foity-two  new  species  are  described 
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in  the  first  paper,  of  which  fifty-four  belong  to  the  extensive 
gen  118  Agaricua.  The  papers  of  Mr.  Grote  likewise  include 
u  very  large  number  of  new  genera  and  species,  his  most  in- 
teresting aimouncement  being  the  occurrence  in  North  Amer- 
ica of  the  genus  Oncocnemis^  which,  according  to  Mr.  Grote, 
has  hitherto  only  been  known  from  the  Ural  Mountains.  The 
discovery  of  three  species  in  Colorado  is,  therefore,  a  fact 
of  much  interest  in  connection  with  the  geographical  diatri- 
bdtion  of  animals.  _;^ 

THE  TOBBEY  BOTANICAL  CLUB. 

The  Torrey  Botanical  Club,  which  has  been  in  active  exists 
ence  for  a  number  of  years,  was  recently  reorganized  by  the 
election  of  George  Thurber,  as  president ;  T.  F.  Allen,  as  vice- 
president  ;  James  Hogg,  corresponding  secretary ;  William 
H.  Leggett,  editor  of  the  JBtMetin;  and  P.  y>  Leroy,  as  cu- 
rator. Up  to  the  time  of  his  death  this  club  bad  been  under 
the  presidency  of  Dr.  Torrey,  and  the  seventh  number  of  Vol- 
ume lY.  of  the  JBuUeUn  contains  a  sketch  by  the  present 
president  of  the  history  which  led  to  the  organization  of  the 
club,  and  a  eulogium  upon  the. eminent  botanist  whose  name 
it  bears. 

The  meetings  of  the  club  are  held  at  the  Herbarium  in  Co- 
lumbia College  on  the  last  Tuesday  of  every  month,  and 
many  interesting  couimunications  are  frequently  presented, 
as  shown  by  the  record  in  the  JBuUetin.  An  appeal  is  made 
to  the  friends  of  science  to  establish  a  fund  of  about  three 
thousand  dollars  for  the  permanent  endowment  of  the  official 
organ.  This  is  the  only  periodical  in  the  country  devoted 
exclusively  to  botany,  and  is  now  in  its  fourth  year  of  publi- 
cation.   

It  may  not  be  generally  known  that  the  Herbarium  of  Co- 
lumbia College,  in  connection  with  which  this  club  was  start- 
ed, is  one  of  the  finest  in  the  country.  It  contains  all  the  im- 
mense collections  gathered  by  Dr.  Torrey  during  the  many 
years  of  his  life,  including  the  exchanges  which  he  was  en- 
abled to  make  with  herbaria  at  home  and  abroad.  For  a 
long  time  Dr.  Torrey  was  the  recognized  head  in  American 
botany,  and  then  sharped  the  position,  up  to  the  time  of  his 
deiftth,  with  Dr,  Gray.  On  this. account  the  greajter; number 
of  the  collections  made  by  all  the  government  eitploring  par-» 
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ties  were  placed  in  his  hands  for  determination,  with  the 
privilege  of  retaining  a  series  of  specimens  for  himself.  All 
these,  of  course,  now  form  part  of  the  Columbia  College  Her- 
barium, and  tend  to  give  it  its  great  value. 

A  special  object  of  the  Torrey  Botanical  Club  is  to  prepare 
a  catalogue  of  the  flora  of  New  York  and  its  vicinity  to  the 
distance  of  thirty  miles,  an  undertaking  initiated  in  1817  by 
Pr.  Torrey. 

In  1871  a  charter  was  granted  by  the  Legislature  of  the 
state,  incorporating  the  clqb ;  and  as  an  interesting  illustra- 
tion of  the  extent  to  which  the  Ring  influence  formerly  per- 
vaded every  interest  in  New  York,  we  are  informed  by  Pro- 
fessor Thurb6r  that,  among  the  names  of  the  club,  two  were 
introduced,  of  leading  politicians  who  had  no  interest  what- 
ever in  science,  and  who  were  unknown  to  the  other  mem- 
bers. The  charter  thus  granted  allowed  the  club  to  hold 
property  to  the  amount  of  fifty  thousand  dollars ;  and  it  is 
supposed  that  the  two  extra  names  were  inserted  for  the  pur- 
pose of  securing  the  chance,  should  any  be  oflered,  of  making 
money*  The  club  refused  to  accept  the  charter,  and  it  was 
not  until  the  next  year  that  the  names  of  these  objectionable 
individuals  were,  removed  by  an  amendment.  The  present 
charter  was  first  accepted  by  the  club  on  the  7th  of  January 
last. — BuUetin  Torrey  Bot  Gluh^  IV.,  No.  7. 

MINNESOTA  ACADEMY   OP.  :NATURAL   SCIENCES. 

A  society  has  lately  been  organized  at  Minneapolis,  under 
the  title  of  the  Minnesota  Academy  of  Natural  Sciences, 
which  makes  its  bow  to  the  public  in  the  form  of  a  pamphlet 
containing  its  constitution  and  by-laws,  and  the  address  of 
its  president,  Mr.  A.  E.  Johnson.  The  objects  of  the  society 
are  to  investigate  natural  phenomena,  and  make  and  preserve 
collections  of  specimens  of  various  objects,  and  to  discuss 
scientific  subjects  at  its  meetings. 

AGASSIZ   NATUEAL- HISTORY  CLUB  AT  PENIK.ESE, 

An  Agassiz  Natural-History  Club  was  organized  at  Peni- 
kese  Island  amon<r  the  students  of  the  summer  school  of  nat- 
ural  history  during  its  session,  of  which  Mr.  Solon  F.  Whit- 
ney was  chosen  president,  and  Miss  A.  E.  Johnson  and  Pro- 
fessor J.  Tingley  vice-presidents. 
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THE   SIXTH   ANNUAL  BEPOBT   OF  THE   PEABODT  MUSEUM, 

CAMBRIDGE. 

The  sixth  annual  report  of  the  trustees  of  the  Peabody 
Museum  of  American  Archaeology  and  Ethnology^  presented 
by  Professor  Wynian,  has  lately  been  published,  and  we  learn 
from  it  that  the  addition  of  a  story  to  the  Boylston  Hall  of 
Harvard  College  has  permitted  the  exhibition  of  a  portion 
of  the  rich  treasures  of  the  museum,  leaving,  however,  to  the 
erection  of  a  special  building,  soon  to  be  commenced,  the  final 
display  of  what,  in  regard  to  Old  World  archaeology,  is  by 
far  the  richest  collection  in  the  country.  This  series,  illus- 
trating the  stone  age  of  Scandinavia,  Great  Britain,  France, 
Switzerland,  Germany,  Italy,  and  other  portions  of  Europe,  is 
surpassed,  if  at  all,  by  very  few  museums  in  the  Old  World. 

The  principal  addition  during  the  year,  in  the  way  of  Old 
World  archaeology  consisted  of  the  Nicolucci  collection,  com- 
posed principally  of  stone  implements  and  crania,  purchased 
nnd  presented  by  Colonel  Theodore  Lyman.  Some  specimens 
AVI' re  obtained  by  Mr.  Henry  Oilman  in  the  course  of  explora- 
tions on  the  Detroit  and  St.  Clair  rivers,  while  a  very  large 
series  was  supplied  from  the  researches  Of  Professor  G.  F. 
Haitt  ill  Brazil. 

The  funds  of  the  museum  appear  to  be  in  a  satisfactory 
condition.     The  total  endowment  is  given  as  1183,133. 

CONDITION  OP  THE  BOSTON  NATUBAL^HI^TO&T  SOCIETY,  1871-72. 

The  Report  of  the  Proceedings  of  the  Boston  Society  of 
Natural  History  for  the  year  ending  April  30, 1872,  has  re- 
cently been  published,  from  which  we  learn  that  the  total 
value  of  the  property  of  the  society  is  $34-4,792,  of  which  the 
building  is  valued  at  $133,989.  The  receipts  for  the  year 
mentioned  amounted  to  $19,841,  with  a  balance  left  over  1 

from  the  expenditures  of  $3649.  The  principal  sources  of  in- 
come are  the  dividends  and  interest  of  the  general  fund,  the 
Walker  fund  income,  the  Bulfinch  Street  estate  fund  income, 
and  the  annual  assessment — ^the  latter  amounting  to  $1325. 
The  admission  fees  during  the  year  brought  in  the  sum  of  $1 25.  * 

In  this  estimate  of  the  property  the  museum  and  library 
are  not  included.  Their  value,  of  course,  is  very  great,  and 
would  carry  the  aggregate  up  to  a  very  large  sum. 
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BUILPING  OF  THE  NEW  YOBK  MUSEUM   OF  NATURAL  HISTOBY. 

Contracts  have  finally  been  made  for  the  erection  of  the 
bnilding  of  the  New  York  Museum  of  Natural  History  in  Man- 
hattan Square,  the  foundation  for  a  portion  of  which  has  been 
dug  for  some  time.  Bids  were  originally  opened  in  March 
last^  but  under  the  new  ckarter,  and  in  the  organization  of 
the  Park  Department,  varioos  questions  arose  which  prevent- 
ed farther  progress,  in  the  work.  It  is  now  stated  that  the 
mason-work  for  ^the  first  section  has  been  let  for  $127,900,  the 
granite  for  $123,000,  and  the  iron  for  $168,000,  being  an  ag- 
gregate of  $41 8,900. 

4PPB0PBTATI0NS  FOB  THE  NEW.TOEK   STATE   CABINET   OP 

NATUEAL  HISTOBY. 

Among  the  appropriations  made  by  the.  State  of  New  York 
for  the  State  Cabinet  of  Natural  History,  we  find  the  follow- 
ing enumerations:  Hall  of  Natural  History,  cleaning,  repairs, 
^tCi,  $3000;  for  the  increase  of  the  zoological,  collection, 
$1000;  assisting  in  arranging  dju plicate  fossils  aiQd  minerals 
for  distribution,  $.1500 ;  salary  of  botanist,  $1500 ;  for  the  us^ 
of  the  Cabinet  of  Natural  History,  $10,000 — making  an  ag- 
gregate of  $17,000.  The  Board  of  Regents  of  the  Univer- 
sity receive  $8500.  

BEPOBT  OP  THE   NATIONAL  ACADEMY   OF  SCIENCES  FOB  1872. 

In  compliance  with  the  act  of  incorporation,  the  report  of 
the  National  Academy  of  Sciences  for  the  year  1872  was  pre- 
sented by  Professor  Henry,  the  president,  to  Congress,  and 
lately  printed.  It  is  occupied  principally  by  a  statemept  of 
the  original  law  organizing  the  Academy^  and  the  steps  taken 
under  the  recent  act  of  Congress  as  to  the  number  of  mem- 
bers, and  includes  also  the  amended  constitution  of  1872,  and 
the  list  of  papers  presented  at  the  Washington  meetings  of 
April,  1871,  and  April,  1872,  and  of  those  at:  the  meeting  of 
November  21  at  Cambridge. — Seriate  Misc.,  ^orty -second 
Congress,  No.  10.  

NOUBSE's  HISTOBY  OP  THE   U.  S.  NAVAL   OBSEBVATOBY. 

The  volume  of  the  observations  at  the  Naval  Observatory 
in  1871,  about  to  be  published,  will  contain,  as  its  fourth  ap^ 
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pendix,  a  detailed  sketch  of  the  origin  and  development  of 
that  institution.  By  full  quotations  from  i*are  documents, 
Professor  Nourse  gives  the  present  generation  an  impressive 
view  of  the  difficulties  our  fathers  experienced  in  introdaer 
ing  pure  science  to  government  patronage.  At  present  th<^ 
American  government  is  certainly  as  discreet  in  its  encour- 
agement of  science  and  art  as  is  any  state  of  Europe,  in  obe- 
dience to  the  general  conviction  that  knowledge  is  pow«r, 
wealth,  and  happiness.  It  is  highly  instmctive  to  follow 
Professor  Nourae  in  his  narrative  of  the  repeated  failarea  to 
Eecdi^  aji  appropriation  for  a  national  observatory.  The  of- 
ficial Congressional  agitation  of  this  question  began  in  1810, 
with  the  resolution  of  Mr.  Pitkin  to  employ  Mr.  Lambert  to 
determine  the  longitnde  of  Washington  as  the  prime  me- 
ridian of  the  United  States.  Bills  to  effect  this  object  were 
introduced  at  each  snccessive  session  of  Congress;  but  the 
-burning  of  the  Capitol,  and  the  confusion  incident  to  the  war 
<of  1812,  annually  defeated  the  project,  and  it  Was  not  until 
1821  that  Mr.  Lambert  wais  appointed  to.  this  work.  Lamr 
bert's  report  on  his  results  was  printed  in  1:822,  and  was  fol- 
io wedby  supplementary  repoits  in  1822  and ,1823.  The  Icing 
ami' eloquent  address  of  President  Adams  urging  the  estab- 
lishment of  a^  national  observatory  is  familiar  to  all.  He 
gave  expression  to  his  convictions  not  only  in  his  jina^guri^l 
address,  in  1825,  but  subsequently,  as  a  senator,  in  1836, 1 838, 
1840,  and  1842.  Professor  Nourse  gives  full  extracts  from 
the  bill  reported  in  1826,  adviMng  the' establishment  ^f  the 
-^obfeirvatbry  as  recommended  by  Adams.  The  official  corre- 
spondence that  Vas  thus  called  jont  shows  that^  from  1825  to 
1842  a^«teadily^increasing  pressure  was  brought  to  bear  upon 
Congr^s,  which  at  last,  x>verpowering.  personal  aiid  party 
considerations,  wus  finally  sufficient  to  efii^cst  the  transforma- 
tion of  the  modeat  d4p6t  of  chai*ts.  and.  instruments;  in  to  :a 
\!i^ell-equipped  observatory*  The  "  d4p6t^"  a9  such,  bad,  been 
estabiished  in  1830,  and  its  field  of  Operatioijiei  .had  much  ex- 
tended daring  the  celebrated  Wilkes  Exploring  Expedition. 
As  auxiliary  to  the  latter,  a  small  observatiory  was  connect- 
ed with  the  dep6t  from  1833  to  1842,  in  which  Gilliss  made 
those  observations  that  constituted  his  excellent  catalosrue 
of  1100  stars;  magnetic  and  meteorolOgioal  observations 
wfere  also  conducted  by  him  with  equal  as^idAiity.    To  GHUss 
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is  generally  credited  *Hhe  honor  of  being  the  first  in  the 
United  States  who  conducted  a  working  observatory."  To 
this,  however,  we  may  add  that  the  firat  observatory  estab- 
lished by  the  United  States  government  was  erected,  in  1806, 
at  Cincinnati,  by  Colonel  Jared  Mansfield,  the  firat  surveyor- 
general,  and  at  this  were  made  from  1806  to  1813  numemus 
observations,  both  astronomical  and  meteoi'ological.  The 
bill  establishing  a  permanent  d6p6t  was  passed  in  March, 
1842,  and  its  success  was  owing  apparently  in  no  small  de- 
gree to  the  interest  excited  by  the  appearance  of  Eneke's 
comet.  It  is  interesting  to  note  the  exact  coincidence  of 
this  date  with  that  of  the  beginning  of  the  course  of  astronom- 
ical lectures  of  Professor  O.  M.  Mit(ih6ll,  who,  in  May  of  the 
same  year,  secured  the  funds  for  the  purchase  of  the  fine 
equatorial  of  the  Cincinnati  Observatory,  whose  corner-stone 
was  laid  in  November,  1843,  by  President  Adams  in  pei-son. 
The  buildings  of  the  Naval  Observatory  were  erected  on  the 
site  chosen  long  before  by  Washington  as  the  location  of  the 
proposed  National  University,  and  according  to  the  plans 
furnished  by  Gilliss  in  November,  1843,  after  consultation 
with  the  best  American  astronomers,  and  were  completed  by 
September,  1844,  which  is  the  date  of  the  report  of  Lieu- 
tenant Gilliss  to  the  Secretary  of  the  Navy.  With  the  com- 
pletion and  equipment  of  the  building  we  may  close  our  ex- 
tracts from  Professor  Nourse's  interesting  memoii*.  The  sub- 
sequent history  of  the  institution  is  so  well  given  in  the  an- 
nual reports  that  it  must  be  faniiiiar  to  all. 

TWENTY-SECOND  MEETING   OF  THE   AMEBIOAN   ASSOCIATION 
FOB  THE   ADVANCEMENT   OF  SCIENCE. 

The  twenty-second  annual  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  which  was  held  in 
Portland,  Maine,  from  the  20th  to  the  26th  of  August,  inclu- 
sive, was  one  of  the  most  successful  of  the  series,,wb^ther  we 
consider  the  number  of  apecialists  in  attendance  or  the  char- 
acter of  the  papei*9  presented.  For  t\vo  years  past  the  meet- 
ings have  been  held  in  the  West,  that  of  1871  at  Indtanap- 
olis,  and  that  of  1872  at  Dubuque;  and  the  long  interval 
that  had  elapsed  since  the  association  was:  convened  in  the 
eastern  portion  of  the  country  had  its  naturalr  effect  in  iur 
creasing  the  si,j?e  of  the  i-eoe^t  n^eetjng  et  PortUndt    Com- 
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paratively  few  of  the  specialists  of  the  country  who  were  at 
all  able  to  attend  failed  to  report  themselves,  although  the 
Exposition  at  Vienna  involved  the  absence  of  some  eminent 
names  that  had  heretofore  been  prominent  at  the  meetings. 

The  local  committee  of  arrangements  discharged  their  func- 
tions in  a  very  satisfactory  manner,  the  city  having  prof- 
fei*ed  the  use  of  the  magnificent  City  Hall,  in  which  all  the 
accommodations  that  could  possibly  be  de^red  were  found 
under  one  roof.  The  officers  of  the  Portland  Natural-His- 
tory Society  extended  a  welcome  to  the  association,  and  free- 
ly throw  open  its  museum  and  other  apartments.  Among 
the  entertainments  provided  by  the  committee  may  be  men- 
tioned a  public  reception  on  the  evening  of  the  first  day  of 
the  meeting;*  a  lunch  on  Friday,  which  afforded  a  convenient 
opportunity  for  meeting  the  citizens  socially ;  an  excursion 
in  Casco  Bay  and  ilmong  the  islands  in  the  revenue  cutter  on 
Saturday;  a  general  reception  and  clam-bake  kt  Old  Orchard 
Beach  on  the  following  Tuesday ;  an  excursion  to  the  White 
Mountains  and  back  on  Wednesday,  after  the  regular  exercises 
of. the  association  had  closed;  an  outside  dredging  excursion 
on  the  revenue  cutter  M^CtiUough  on  Friday;  and  an  excur- 
sion to  St.  John  and  back  on  one  of  the  boats  of  the  Internation- 
al Steam-ship  Lino  for  such  as  chose  to  avail  themselves  of  it. 

The  more  special  business  of  the  meeting  was  well  relieved 
by  these  pleasant  features,  which  tended  better  than  any 
thing  else  to  promote  the  formation  and  renewal  of  acquaint- 
ances among  the  members  themselves  as  well  as  with  the 
citizens  of  Portland. 

The  total  number  of  membei*s  present  was  large,  amounting 
to  very  nearly  three  hundred.  One  hundred  and  ten  names 
were  added  to  the  list,  bringing  up  the  total  membership  at 
present  to  about  seven  hundred.  A  pleasant  feature  in  the 
meeting  was  the  presence  of  many  naturalists  actively  em- 
ployed in  the  vicinity  in  connection  with  the  labors  of  the 
United  States  Fish  Commission  under  Professor  Baird  and  his 
associate,  Professor  Verrill,  which  had  its  head-quarters  on 
Peak's  Iftland,  in  Casco  Bay,  about  three  miles  from  the  city, 
as  also  of  many  members  of  the  Anderson  School  of  Natural 
History  under  Professor  Agassiz,  which  had  been  in  opera- 
tion during  the  summer  at  Penikese. 

The  total  number  of  papers  amounted  to  one  hundred  and 
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fifty-six,  of  course  varying  in  value,  and  while  perhaps  em- 
bodying nothing  of  very  striking  importance,  contributing 
in  a  greater  or  less  degree  toward  the  sura  of  our  knowledge. 
It  is  hardly  to  be  expected  that  great  discoveries  in  science 
should  be  reserved  for  presentation  at  such  meetings,  the  de- 
sire for  priority  inducing  theii"  announcement,  sometimes  even 
by  telegraph,  as  soon  as  made. 

Reporters  were  present  in  full  force,  including  not  only 
those  of  the  Portland  press,  but  of  the  leading  New  York  pa- 
pers, especially  of  the  TribuneyWorld^  and  Times.  The  2Vilh 
•une  reports,  made  under  the  immediate  direction  of  one  of 
its  editors,  Mr.  W.  C.  Wyckoflf,  w^re  eactremely  full  and  satis- 
factory, and  will  very  largely  anticipate  the  official  publica- 
tion by  the  permanent  secretary.  It  is  understood  that  the 
daily  reports  and  abstracts  of  this  paper  will  be  reproduced 
in  a  corrected  and  otherwise  improved  form,  and  embodied 
in  one  of  the  famous  lecture  or  scientific  extras  that  have 
given  the  -Tribune  so  much  reputation. 

THE  CENTENNIAL  EXHIBITION. 

On  the  Fourth  of  July,  1873,  the  grounds  set  apart  by  the 
City  of  Philadelphia  for  the  purposes  of  the  International  Ex- 
position of  1876  were  formally  transferred  by  the  Park  Com- 
mission to  the  Centennial  Commission  of  the  United  States. 
The  transfer  took  place  on  the  grounds  in  the  park  in  the 
presence  of  an  immense  gathering  of  citizens,  and  was  con- 
ducted with  due  regard  for  the  grandeur  and  importance  of 
the  great  event  of  which  it  forms  the  first  public  inauguration. 

One  of  the  features  of  the  occasion  was  the  reading  of  a 
proclamation  by  his  Excellency  the  President  of  the  United 
States,  fixing  upon  the  .19th  of  April,  1876,  as  the  time  for  the 
opening  of  the  Exhibition,  and  the  19th  of  October  'of  the 
same  year  for  its  close,  and  inviting  the  co-operation  of  the 
United  States,  as  well  as  that  of  foreign  nations.  Though  it 
may  seem  somewhat  premature,  the  following  form  of  appli- 
cation for  space  in  the  coming  Exhibition  has  been  adopted 
by  the  Centennial  Commission,  to  be  sent  to  manufacturers 
throughout  the  world.  It  will,  no  doubt,  have  the  advantage 
of  advising  the  managers  of  the  great  event  to  make  appro- 
priate provision  for  abundant  space.  It  is  said  that  this 
poHcy  has  met  with  much  success,  and  that  even  at  this  stage 
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of  the  undertaking  the  applications  for  space  are  both  na- 
merous  and  from  distant  quartera. 

UNITED    STATES 

1776.        INTBBNATIONAL  EXHIBITION.        187& 

TTmITXD  StILTSB  CSMTSMRIJLI.  COMMlSStON, 

904  Walnut  Stbut,  FHii.A]>BLrBiA« ,  187-* 

.    M^ r:  For  the  purpose  of '  facilitating  the  progress  of  the  necessarj 

preparation  in  connection  with  the  International  Exhibition  of  1876,  your 
co-operation  is  requested.  Have  the  kindness  to  forward  a  list  of  such 
products  or  mannfocturesas  you  desire  to  have  on  exhibition  at  that  time, 
with  amount  of  space  required,  so  feur  as  it  Is  possibie  to  prepare  it.  This 
Jist  will  not  interfere  with  any  future  entries  that  yon  may  desire  to  add,  the 
object  being  simply  to  form  some  practical  idea  as  to  the  total  amount  of 
space  required,  and  to  aid  in  the  prompt  production  of  the  catalogue.  A 
form  is  iiiclosed  which  you  will  please  fill  up  and  send,  addressed  to. 

Yours  respectfully,  Alfbed  T.  GtOSHORN,  Director-General. 


AMEBICAN  DEPABTMENT  OF  THE  VIENNA  EXPOSITION. 

*  -  ■      ■ 

The  American  department  of  the  Vienna  Exposition  was 
by  no  means  so  indifferently  represented  as  has  been  cur- 
rently reported — though  in  view  of  the  unfortunate  compli- 
cations \vliioh  arose  about  the  time  of  the  opening  of  the 
display,  ^  somewhat  inferior  representation  of  American  in- 
jiustries  was  generally  antiieipated. 

Th^  department,  though- in  very  bad  order  about  the  time 
of  t^e  op^Qg  of  the;  Exposition,  was  bronght  into  creditable 
shape,  aud  wa^  tolerably  well  fiUed. 

,   ThiBt' space;  allotted  to  American  exhibitors  amounted  to 
some  Y0,OO0e  square  feet,  divided  as  follows : 

In  rniustry  l»alace 13,450  square  feet. 

-  "Covertd  Court.....-.; •. :  27,000 

"Machinery  Han. ..,,..'.. ...; ,.14,650 

".Agricultural  Ball ..; 10,000 

-     "  Additional  halls. , ,.. 6^000 


70,000 


(» 


THE   BACHE  FUND. 

The  )ate  distinguished  chief  of  the.  Coast  Survey,  by  his 
will,  established  a  fund  to  be  placed  in  the  bands  of  executors,, 
by  whom  the  income  is  to  be  expended,  under  the  direction 
of  a  comniitt^  of  jjie  National  Academy  of  Scienee,^  for  the 


.^  0.  MISCELLANEOUS.  669 

advanceraeftt  of  some  branch  of  physical  research.  The  first 
report  of  results  achieved  through  this  bequest  wa&  recently 
made  to  the  Academy  by  its  President,  Professor  Joseph  Henr 
ry.  The  committee  had  decided  that  in  view  of  the  great  in- 
terest that  Professor  Bache  had  throughout  his  life  manifest^ 
ed  in  terrestrial  magnetism,  it  would  be  highly  proper  to 
further  this  science  by  gradually  extending  over  the  country 
the  magnetic  survey  which,  during  his  own  lifetime,  he  had 
carried  out  in  the  Middle  States.  In  the  execution  of  this 
design  they  had  been  so  fortunate  as  to. secure,  at  small  ex- 
pense, the  services  of  Dr.  Hilgard,  of  St.  Louis,  by  whom,  in 
1872,  chiefly  in  the  season  most  favorable  for  traveling,  quite 
a  large  number  of  stations  were  occupied  for  the  determination 
of  the  magnetic  elements.  These  stations  are  mostly  in  the 
Southern  States ;  and  it  is  the  intention  of  the  committee  to 
extend  the  work  annually,  northward  and  westward,  as  the 
income  from  the  fund  may  allow. 

GIFT   OP  LAND  TO  THE   CALIFORNIA  ACADEMY   OF   SCIENCES. 

The  Academy  of  Sciences  of  San  Francisco  has  lately  beeii 
the  recipient  of  a  donation  from  Mi*.  James  Lick,  of  that  city, 
which  may  or  may  not  be  of  future  moment. ,  This  consists 
of  a  lot  of  land  on  Market  Street,  east  of  St.  Ignatius  College^ 
measuring  80  by  275  feet.  :  The  present  is,  however,  coupled 
with  the'  condition,  that  the  Academy  shall  within  three  years 
secure  the  funds  necessary  to  erect  thereon  a  substantial 
4hree-stoiy  building,  faced  with  granite,  without  encQmbi*ance 
of  debt,  and  to  be  devoted  exclusively  to  the  objects  for 
which  the  societies  were  organized*  -  This  is  to  be.  of  clasineal 
architecture,  and  decorated. with  emblems  of  science.  "So 
part  of  the  building  is  to  be  in  any  way  used  for  political  Or 
religious  purposes. 

The  plan  of  the  building  contemjilates  a  library,  museum, 
and  lecture -room.  The  value  of  the  lot  is  estimated,  at 
^150,000.  It  is  stated  that  this  same  lot  .^as  previously  pre- 
sented to  a  beneficent  institution  with  similar  conditions, 
which  it  was  unable  to  comply  with-,  and  the  gift  lapsed  to 
the  owner.  We  hope  the  Academy  of  Scienceis  may  obtaia 
the  means  of  securing  this  property,  although  it  is  to  be  re- 
gretted that  they  will  not  be  permitted,  a^  was  the  case  v^ith 
the  Academy^  of  Sciences  of  Chica^,  to  dcTOte  the  lower 
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Story  of  tlieTjuildiiig  to  stores,  the  rents  of  which  would  for: 
iiish  a  certain  amount  of  endowment  for  the  establishment. — 
iSau  FrancUco  Weekly  BuUetin^  February  21, 1873.  * 

THB    JAMSS    LICK    DONATION    TO    THE    CALIFORNIA    ACADEMY 

OF  SCIENCES. 

We  have  already  mentioned  the  provisional  donation  to 
the  California  Academy  of  Sciences,  by  Mr.  James  Lick,  of  a 
valuable  lot  in  San  Francisco,  and  the  conditions  under  which 
it  was  to  be  transferred.  The  lot,  which  is  80  by  275  feet,  is 
situated  at  the  corner  of  Fourth  and  Market  Streets,  and  is 
extremely  valuable ;  but  the  condition  that,  unless  a  very  ex- 
pensive building  be  erected  upon  it  within  a  very  limited  pe- 
riod, the  lot  is  to  revert  to  its  owner,  detracts  very  much 
fix)m  the  positive  value  of  the  gift,  as  it  has  been  considered 
impossible  to  secure  the  necessary  means  within  the  »time 
mentioned.  More  recently,  however,  a  new  deed  has  been 
issued  by  Mr.  Lick,  by  which  ten  years  are  allowed  to  the 
Academy,  after  taking  possession,  for  the  erection  of -the 
building.  This  miist  be  of  brick,  at  least  three  stories  high, 
suitably  ornamented,  and  to  contain  roofns  for  a  library,  a 
museum,  and  a  lecture-hall.  The  deed  furtjiei!  stipulates  that 
the  property  must  not  be  encumbeiied  nor  allowed  to  be  sold 
for  taxes,  that  the  propeiiy  shall  not  be  alienated  during  the 
lifetime  of  aiiy  of  the  existing  membei's,  and  shall  never  be 
leased  nor  occupied  for  any  religious  or  political  purpose, 
though  this  restrictron  is  not  to  be  applied  to  subjects  of  a 
scientific,  artistic,  or  literary  nature.  Should  these  provisions 
t»e  violated,  the  property  reverts  to  the  state,  which  is  an  ad- 
ditional security  that  it  will  be  maintained  pei^etually  in  the 
Academy.  " 

woodward's   GABDENS  in   SAN  FRANCISCO. 

Among  the  various  public  gardens  and  museums  in  the 
United  States,  that  of  R.  B.  Woodward,  in  San  Francisco, 
known  as  "  Woodward's  Gardens,"  occupies  a  very  prominent 
position,  being  familiar  to  all  the  inhabitants  of  the  Pacific 
States,  as  well  as  to  visitors  from  the  East.  This  was  estab- 
lished some  years  ago  by  Mr.  Woodward,  the  founder  of  the 
What  Cheer  House  of  San  Francisco,  and  has  rapidly  grown 
to  be  really  a  very  meritorious  and  admirable  establtshtnent. 
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A  catalogue  of  its  collections,  occupying  sixty-two  pages, 
has  lately  been  published,  in  which  a  list  of  the  principal  ob- 
jects is  presented,  with  some  illustrative  remarks.  The  mu- 
seum proper  consists  of  a  large  number  of  cases  filled  with 
natural-history  objects,  among  which  is  a  very  complete  col- 
lection of  the  birds  of  the  Pacific  coast  of  the  United  States. 
In  the  menagerie  are  numerous  living  animals,  among  them 
the  sea^lion,  the  leopard-seal,  the  fur-seal,  etc.  Grizzlies, 
black  bearS)  tigers,  monkeys,  kangaroos,  camels,  llamas,  buf- 
faloes, etc.,  are  to  be  met  with  in  considerable  number.  The 
aquaria  recently  erected  and  placed  on  exhibition  are  said  to 
contain  s  very  interesting  series  of  marine  animals  of  the 
coast.  

"  FOREST  AND   STBEAM,"  A    NEW  WEEKLY  JOUBNAL. 

We  welcome  to  the  ranks  of  natural-history  journals  in  the 
United  States  a  new  weekly  periodical,  edited  by  Mr.  Charles 
Hallock,  entitled  Forest  and  Stream.  The  first  number  of 
thisi  handsomely  printed  quarto  contains  sevei*al  interesting 
communications  from  officers  of  the  United  States  aimy  and 
navy,  and  numerous  suggestions  in  connection  w^th  practical 
natural  history.  It  is  intended  to  be  more  especially  the  or- 
gan of  the  sportsman,  whether  hunter  or  fisherman,  and  will, 
to  a  certain  extent,  occupy  a  portion  of  the  ground  of  the 
famed  /iJpenV  of  the  Times^  especially  as  it  was  under  the  ed- 
itorship of  Colonel  Porter. 

There,  bias  long  been  a  need  of  precisely  such  a  journal  as 
this  in  the  United  States,  and  we  trust  that  it  will  meet  with 
such  a  measure  of  support  as  to  secure  its  permanency.  It 
will  contain  a  special  column  of  military  and  naval  news, 
which,  of  course,  will  give  it  an  additional  interest  to  officers 
in  these  branches  of  the  service. 


CATALOGUE    OF  THE   ARMY  HEDIOAL  HUSEUK. 

A  bill  is  now  before  Congress  providing  an  appropriation 
of  $2P,000,  or  as  much  thereof  ad  may  be  necessary,  for  the 
purpose  of  having  printed,  at  the  government  printing-office, 
one  thousand  copies  of  the  "Descriptive  Anatomical  Catalogue 
of  the  Array  Medical  Museum."  Should  this  sum  be  granted, 
the  rich  treasures  of  this  great  coUectioa  can  be  made  as 
well  known  to  the  warld  at  large  as  they  are  to  those  wlio 
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liave  the  privilege  of  visiting  the  historical  locality  in  which 
they  are  at  present  displayed. — H<m&e  JBiUj  3453. 

NATIONAL  PHOTOGRAPHIC  INSTITUTK. 

Among  other  bills  lately  pi'esented  to  Congress  was  one  for 
the  establishment  of  a  National  Photographic  Institute^  which 
provides  for  the  establishment  of  such  an  organization  in 
Philadelphia^  where  the  entire  theory  and  practice  of  the 
photographic  ait  is  to  be  taught  by  competent  professors, 
under  the  direction  of  the  National  Photographic  Association 
of  the  United  States.  The  bill  also  provides  that  the  sum 
of  $30,000  shall  be  appropriated  for  the  purchase  of  a  suitable 
building  and  apparatus,  but  that  the  institution  shall  be  self- 
supporting,  and  only  such  fees  shall  be  paid  by  the  students 
as  shall  meet  the  actual  expenses. — House  BiU^  3752. 

NATIONAL    INVITATION    TO    THE    INTBBNATIONAL    STATISTICAL 

CONGBESS. 

Among  the  resolutions  adopted  by  Congress  at  its  last 
session  was  one  authorizing  the  President  to  incite  the  Inter- 
national Statistical  Congress  to  hold  its  next,  or  ninth,  session 
in  the  United  States.  The  invitation  is  to  be  formal  and 
cordial,  and  it  is  provided  that,  should  this  be  accepted,  the 
Pi'esident  is  authorized  to  appoint  the  usual  organization 
commission,  and  to  take  the  other  preliminary  and  necessary 
steps  for  the  meeting  of  this  body,  and  for  holding  its  session 
at  sucli  time  as  may  be  deemed  expedient  by  the  Statistical 
Congress.  We  believe  these  sessions  are  biennial,  the  last 
havipg  been  held  during  the  summer  of  1872  at  St.  Peters- 
burg.   

«  * 

BENEVOLENT  ENDOWMENT  IN  THE  UNITED  STATES  TBBAS^BT. 

For  the  purpose  of  aiding  in  the  permanent  investment  of 
funds  destined  for  scientific,  educational,  and  charitable  pur- 
poses. Senator  Sherman  has  lately  introduced  a  bill  into  the 
Senate  authorizing  the  Treasurer  of  the  United  States  to  re- 
ceive suras  of  money,  not  less  than  five  hundred  dollars  at  a 
time,  to  be  placed  to  the  credit  of  any  orphan  asylum,  hos- 
pital, or  other  institution  for  charitable  purposes,  or  for  the 
encouragement  of  learning,  mechanics,  or  the  fine  arts.  A 
certiScate  is  to  be  issued  for  this  sum,  and  interest  to  be  paid 
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•itpon:  it  semi-annually.  It  is  further  provided  that  such  de- 
posit shall  be  forever  held  inviolable  and  irrevocable,  and 
that  the  rate  of  interest — ^five  per  cent, — shall  not  be  reduced 
nor  increased.  The  original  deposit  may  be  increased  by 
additional  deposits  of  not  less  than  five  hundred  dollars  at 
each  donation. 

A  subsequent  clause  of  the  bill  provides  that  all  moneys 
xeCeived  under  this  act  shall  be  applied  from  time  to  time 
by  the  United  States  Treasurer  in  the  purchase  and  cancella- 
tion of  the  interest-bearing  debt  of  the  United  States.  The 
fund  thus  received  is  to  be  entitled  "The  United  States  Five 
per  Centum  Annuity  Fund  of  Charitable  Donations  and  Be- 
quests." 

Should  this  movement  become  a  law,  it  will  furnish  a  long- 
desired  opportunity  for  investing  sums  of  money  for  the  pur- 
poses mentioned,  with  the  assurance  that  the  pri^icipal  can 
never  be  embezzled  or  wasted,  the  government  of  the  United 
States  being  responsible  for  its  safe  keeping. — Senate  BUl^ 
1664.  •    . 

» 

CUSTOM-HOUSB   VALUE   OF  THE   POUND. 

»  -  -  .     -      ' 

.  Congress  at  its  last  session  passed  an  act  to  establish  the 
custom-house. value. of  the  pound  isterling  at  four  dollar^ 
eighty-six  cents  and  six  and  a  half  mills,  in  all  payments  to 
the  Ti'easury,  whether  made  here  or  in  foreign  countries,  and 
provided  that  all  acts  or  parts  of  acts  inconsistent  with  this 
should  be  repealed.  ■ 

MERCHANT  MARINE   OP  THE   UNITED  STATES  IN   1872. 

>  The  annual  report  of  the  Chief  of  the  Bureau  of  Statistics 
of  the  Treasury  Department  for  the  year  ending  June  30, 
1872,  gives  the  following  recapitulation  of  the  merchant  ma- 
rine of  the  United  States:  « 

No.  Tons. 

Sailing-vessels 17,049  2,146,685      * 

Steam  vessels............... 3,625  ......  1,048,205 

Unrigged  vessels i 9,174  ......      96.*>,242 

Grand  total... 29,848* 4,150,035?     . 


PHYSICAL  SOCIETY   OF  PARIS. 

According  to .iV5?/^wr^,  the  physicists  of  Paris  have  lately 
met  and  estaUidifid:  ^^^ociety  which  proposes  to  commence 
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the  publication  of  transactions  and  proceedings  of  its  meet- 
ings. The  organization  was  effected  on  the  17th  of  January 
last,  and  consists  of  AL  Fizean  as  president,  M.  Bertin  as  vice- 
president,  and  M.  d* Almeida  as  general  secretary. — 12  A^Maif 
22, 1873,  73.  

"la  natuEb,"  a  new  fbench  joubnal. 

A  new  weekly  scientific  journal  has  lately  been  started  im 
Paris  under  the  direction  of  M.  Tissandier.  This  beara  the 
name  La  Nature^  a  somewhat  unfortunate  designation^  as  it 
is  in  danger  of  being  confounded  with  its  older  and  wdl-e&- 
tablished  contemporary  of  the  same  name  in  London.  £ach 
number  embraces  sixteen  pages,  and  is  illustrated  witii  eur 
gravings.  The  subscription  price  is  twenty  francs  in  Paris, 
and  thirty  when  mailed  to  foreign  countries. — 3  B^June  \%, 
1873,233.  

PBENCH  ASSOCIATION  FOB  THE  ADVANCEMENT  OF  SCIENCE. 

The  meeting  of  the  French  Association  for  the  Advance- 
ment of  Science  opened  on  the  21st  of  August  at  Lyons,  un- 
der the  presidency  of  M.  de  Qaatrefages.  The  only  Amer- 
ican scientist  present  was  Dr.  H.  C.  Yarrow,  Acting  Assistant 
Surgeon,  U.  S.  A. — 12  -4,  August  14, 1873, 333. 


LYONS  INSTITUTION  FOE  THE  ADVANCEMENT  OF  EXPEEI- 

HENTAL  SCIENCE.       . 

An  important  enterprise  has  lately  been  initiated  by  the 
municipal  administration  of  Lyons,  in  France,  in  the  form  of 
an  establishment  entitled  the  Lyons  Institution  for  the  Ad- 
vancement of  Experimental  Science,  and  intended  to  be  a 
worthy  rival  of  the  richest  establishments  in  Germany,  France, 
or  England.  The  report  of  the  committee  appointed  to.pre- 
pare  a  plan  for  this  enterprise  has  recently  appeared,  and 
contemplates,  among  other  provisions,  for  biological  science, 
first,  a  large  central  laboratory,  in  which  investigations  of 
any  kind  can  be  prosecuted ;  second,  a  central  apparatus 
room ;  third,  a  laboratory  of  biological  chemistry ;  fourth, 
one  of  biological  physics ;  fifth,  one  of  osteology ;  sixth, 
a  room  for  investigations  into  the  disease  caused  by  parasit- 
ic animals,  including  that  of  the  silk-worm ;  seventh,  a  post-  ' 
inortem  room ;  eighth,  a  room  for  delicate  dissections  and 
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the  mounting  of  specimens ;  ninth,  a  work  and  tool  shop ; 
tenth,  a  cabinet  of  collections ;  eleventh  and  twelfth,  a  draw- 
ing-room and  photographic  establishment ;  thirteenth,  a  li- 
bi'aiy ;  fourteenth,  a  lecture-room ;  fifteenth,  apartments  for 
lodging  animals ;  sixteenth,  a  greenhouse  and  inclosure  for 
researches  in  vegetable  physiology.  In  addition  to  these, 
there  is  a  provision  for  general  office  rooms,  the  residences 
of  the  director  and  assistants  of  the  director,  the  librarian 
and  three  aids — one  for  operations  and  autopsies,  another  for 
biology,  physics,  and  chemistry,  and  a  third  for  microscopic- 
al investigations  and  laboi*s  in  zoology.  It  is  also  thought 
probable  that  to  these  will  be  added  a  physical  and  chemical 
establishment  on  an  equally  large  scale.  According  to  the 
plans  submitted,  the  buildings  will  cost  $190,000,  of  which 
over  one  third  will  be  expended  during  the  present  year. 
An  annual  allowance  of  $6000  will  be  made  for  the  biolog- 
ical work, — 8  B^  April  12, 1873, 957. 

GEOGEAPHICAL  SOCIETY   OF  THE  NETHEBLANDS. 

A  new  geographical  society  has  recently  been  organized 
at  Amsterdam  under  the  title  of  the  Geographical  Society  of 
the  N.Qtherlands.  The  names  of  the  gentlemen  concerned  in 
this  movement  are  a  sufficient  guarantee  that  the  new  insti- 
tution will  be  one  of  the  first  class. — 8  (7,  March  24, 1873, 240. 

COLLEGE   OF  ENGIKEEBII7G  IN  JAPAK. 

.  -The  recent  foundation  of  a  College  of  Ei^gineering  in  Japan 
»  the  city  of  Jeddo^in  whi<^h  the  youth  of  that  country  may- 
obtain  thorough  instruction  at  home  in  the  science  of  engi- 
neering, civil  and  mechanical^  is  perhaps  the  most  striking  in- 
dication of  the  radical  advances  \A  introducing  miodern  ideas 
whiqh  has  been  thus  far  afforded.  The  new  establishment  is 
placed  under  the  directorship  of  Mr.  Henry  Dyer,  formerly 
of  Glasgow,  Scotland.         

IKTEENATIONAL  CONGItESS   OF   0BIENTAIJST& 

An  international  congress  of  those  interested  in  Oriental 
literature,  as  announced  by  Mr.  Leon  do  Bosny,  took  place 
at  Paris  on  the  10th  of  July,  1873,  numerous  invitations  to 
attend  it  having  been  sent  out  to  the  leataed  of  all  parts  of 
the  world,  including  several  An^rican^,  whose  participation 
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was  especially  desired.  For  the  sam  of  twelve  francs  anntial- 
ly  members  are  to  be  admitted  to  all  its  piivilegeSyincladiD^ 
a  copy  of  the  proceedings.  The  firat  sessions  of  the  congress 
were  especially  devoted  to  Japanese  studies,  while  the  oth- 
ers were  occupied  with  questions  of  interest  to  Orientalists  in 
general,  and  the  selection  of  some  point  outside  of  France  for 
the  meeting  of  the  next  year's  congress. — Circtdar  of  Lton 
de  JRoany.  

FUND  FOB  SCIENTIFIO  BESEAKCH. 

A  very  important  movement  has  been  set  on  foot  in  En- 
gland to  promote  the  application  of  a  portion  of  the  vast  in- 
come at  the  disposal  of  the  old  universities  of  Oxford  and 
Cambridge  to  the  promotion  of  scientific  research,  rather  than, 
as  it  is  now,  in  the  form  of  fellowships  given  as  a  reward  for 
literary  or  scientific  excellence  already  attained,  and  involv- 
ing no  duties  nor  need  for  further  work*  Jt  is  maintained 
that  the  promotion  of  original  research  was  one  of  the  objects 
for  which  the  universities  were  originally  founded,  but  which 
has  so  long  been  almost  entirely  lost  sight  of.  Among  the 
prominent  supporters  of  the  movement  are  Sir  B.  O.  Brodie; 
Bart.;  Professor  Rolleston ;  Professor  Seeley ;  the  Rev.  Mark 
Pattison,  rector  of  Lincoln  College,  Oxford ;  Dr.  Carpenter ; 
Dr.  Burdon  Sanderson,  etc. 

SOCIBTY  OF  TSLE6BAPHIC  SNGINBBBS. 

'  A  new  society  has  lately  been  established  in  London  — 
**The  Society  of  Telegraph  Engineers" — ^which  promises  to 
occupy  in  science,  to  some  extent,  the  place  that  was  4at  one 
time  held  by  the  London  Electrical  Society,  but^  of  course, 
with  the  wider  range  of  labors  imposed  by  the  vast  extension 
and  social  importance  of  electric  science.  The  society  num- 
bers among  its  members  all  the  prominent  electricians  of 
Great  Britain,  and  its  publications  are  of  high  scientific  and 
practical  importance.  The  discussions  that  are  held  at  its 
meetings  are  partaken  in  by  such  men  as  Siemens,  Latimer 
Clark,  Calley,Varley,  Preece,  Sabine,Waltoer,  Webber^  Wheat- 
stone,  Winter,  and  others.  The  extensive  and  thorough  sci- 
etitific  knowledge  thus  brougbt  to  bear  upon  the  m^st  diffi- 
cult problems  in  electrical  science  gives  gr^t  value  and  in- 
terest to  the  meetings  of  the  society.      : . 
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MEETING   OF  THE   BRITISH   ABCH^OLOGICAL  -ASSOCIATION. 

The  British  ArchsBological  Association  held  its  annual 
meeting  at  Sheffield  on  the  18th  of  August  last,  under  the 
presidency  of  the  Duke  of  Norfolk,  The  papers  read  were 
of  local  antiquarian  interest,  and  were  listened  to  by  large  au- 
diences.— 12  A,  August  14, 18*73,  333. 


AWABD   OF  MEDALS   BY  THE   ROYAL   SOCIETY  OF  LONDON  IN 

i8'r2. 

Of  the  medals  in  the  gift  of  the  Royal  Society  of  London 
during. the  year,  the  Copley  Medal  has  been  awarded  to  Pi*o- 
fessor  Wohler,  of  Gottingen,  for  his  contributions  to  the 
science  of  chemistry.  Another  niedal  has  been  given  to 
Professor  Thomas  Anderson,  M.D.,  also  for  chemical  investi- 
gations, and  for  papers  in  physiological  and  agricultural 
chemistry.  Mr.  Henry  John  Garter  has  received  a  medal  foi* 
long-continued  and  valuable  researches  in  zoology,  and  es'- 
pecially  into  the  natural  history  of  the  sponges.  The  Rum- 
ford  medal,  awarded  biennially,  has  been  given  to  A.  J.  Ang- 
strom for  his  researches  in  spectral  analysis. — 12  A,  Nbvenu- 
der28, 1872. 

BRITISH  NATAL  COLLEGE   FOR  OFFICERS. 

An  important  movement  has  lately  been  started  in  Great 
Britain  in  the  shape  of  a  naval  college,  the  object  of  which  is 
to  impart  instruction  in  all  the  higher  branches  pertaining  to 
the  nautical  profession  to  such  as.  require  it,  and  to  be  es- 
pecially open  to  captains  and  commanders,  lieutenants  and 
navigating  officers,  naval  instructors,  officers  of  the  marine 
artillery,  und  of  the  marine  a*nd  engineer  branches  of  the 
navy.  Instraction  will  also  be  given  to  a  limited  number  of 
:persons  in  naval  architecture  and  mat*ine  engineering ;  offii- 
cers  of  the  niercantile  marine  will  also  be  received. 

This  does  not  cover  the  ground  of  the  naval  college  at 
Greenwich,  where  graduates  are  instructed  in  the  primary 
branches  of  their  profession ;  but  it  is  intended  for  posting 
officers  of  the  higher  grades  in  those  subjects  with  which 
they  are  not  familiar,  and  to  enable  them  to  take  worthy 
parts  in  the  scientific  movements  of  the  day.  The  course  in- 
cludes pure  mathematics,  co-ordinate  and  higher  pure  geom- 
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etry,  differential  calculus,  etc.,  as  well  as  the  modem  lan- 
guages, drawing,  etc.  A  naval  officer  is  president  of  the 
college,  assisted  by  a  captain  in  the  navy  in  matters  of  dis- 
cipline, and  by  an  extensive  corps  of  professors,  who  may  be 
selected  from  civil  life.— 12  Jl,  January  16, 1873,  218. 

MEETING   OF  THE   IRON  AND  STEEL  ASSOCIATION  AT  XJEGB. 

The  annual  meeting  of  the  Iron  and  Steel  Institute  took 
place  at  Liege  on  the  18  th  of  August,  and  numerous  papers 
of  much  technical  interest  were  presented.  The  members 
were  invited  to  hold  their  next  meeting  in'the  United  States, 
though  it  was  not  stated  whether  this  was  actually  decided 
upon. — 12  A^  August  14, 1873, 833. 

BBADFOBD  MEETING   OF  THE  BRITISH  ASSOCIATION. 

The  recent  meeting  of  the  British  Association,  held  at 
the  manufacturing  town  of  Bradford,  in  Yorkshire,  and  pre- 
sided over  by  Professor  A.  W.  Williamson  (in  consequence  of 
the  illness  of  Dr.  Joule,  the  president  appointed  last  year), 
was^  not  a  very  brilliant  one,  nor  very  largely  attended. 
Many  of  the  papers  were  of  great  scientific  value;  but  there 
was  no  one  incident  of  surpassing  interest,  like  the  appeaiv 
ance  of  Mr.  Stanley,  the  discoverer  of  Dr.  Livingstone,  at  the 
Brighton  meeting  last  year.  The  next  meeting  is  to  be  held 
at  Belfast,  Ireland,  uilder  the  priesidency  of  Dr.  Tyndall. 

PBOFESSOB  CASUS  AND  PB0FESS0J&  WTVUXE  THOMSON. 

Professor  Cams,  the  eminent  German  naturalist,  long  con- 
nected with  the  University  of  Xicipsic,  has  been  selected  to 
fill  the  ehair  of  Wyville  Thomson  during  the  period  of  his 
absence  with  the  ChctUenffer^  vfhich  will*  probably  C9ntinue 
for  several  years.  He  entered  upon  his  duties  on  the  2d  of 
May  by  an  address  on  the  study  of  zoology ;  and,'according 
to  Nature,  he  is  fully  convinced  that  "  the  final  form  of  our 
zoological  system  will  be  a  pedigree.^' 

BEPOBT   ON  SCIENTIFIC  INSTBUCTION  IN  ENGLAND. 

The  statement  recently  presented  by  the  royal  commission 
appointed  to  report  on  the  state  of  scientific  instruction  in  En- 
gland contains  a  veiy  large  amount  of  testimony  presented 
by  scientific  men  of  emmence.    The  tendency  of  the  great 
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mass  of  the  evidence  is  in  favor  of  the  more  direct  encouiv 
agement  of  science  by  the  state,  especially  in  those  researches 
the  remuneration  of  which  comes  only  after  the  lapse  of  a 
long  time,  but  which  may  nevertheless  ultimately  be  of  great 
economical  importance.  The  increase  of  the  number  of  pro- 
fessorships, and  rendering  the  emoluments  independent  of 
the  number  of  pupils,  are  strongly  urged  by  some.  An  un- 
favorable. conti*a8t  is  drawn  by  some  of  the  witnesses  between 
the  encouragement  afforded  to  science  by  the  English  gov- 
ernment and  that  extended  by  the  governments  of  France 
and  the  United  States.       

MEETING   OF  THE  BRITISH  MEDICAL  ASSOCIATION. 

Among  the  more  important  meetings  of  men  of  science 
held  during  the  year  1873,  we  may  mention  that  of  the  Brit- 
ish Medical  Association  of  London,  which  took  place  on  the 
5th  of  August  last,  and  was  attended  by  a  very  large  num- 
ber of  representatives  and  visitors,  including  many  of  the 
most  prominent  members  of  the  faculty  on  the  continent  of 
Europe,  and  several  from  the  United  States.  The  routine 
consisted  of  an  anniversary  and  valedictory  address,  and  pro-* 
ceedings  in  general  council  and  special  session,  attended  by 
various  entertainments  and  other  lighter  features.  The  med- 
ical journals  c(Hitain  very  full  abstracts  of  the  proceedings; 
and  we  doubt  not  that  the  result  of  this  interchange  of  views, 
and  the  announcements  of  discoveries,  will  result  in  an  ap- 
preciable advancement  in  medical  science. — 20  A^  August  9^ 
1873, 148.  

PBOTECTION   OF  ANTIQUITIES. 

*  • 

The  administration  of  the  Royal  Museum  in  Berlin  has  is- 
sued a  circular  intended  to  prevent  the  unnecessary  destruc- 
tion of  coins  and  other  valuable  antiquities.  In  consequence 
of  the  impression  that  all  such  objects  belong  to  the  state, 
and  would  be  seized  u{)on  if  found,  the  discoverers  have  been 
in  the  habit  of  melting  up  silver  articles  for  the  sake  of  the 
bullion,  or  disposing  of  them  furtively  to  the  firist  comer,  this 
resulting  in  the  loss  to  the  state  of  many  important  objects 
of  antiquity. 

The  administi*ation  now  gives  notice  that  these  objects  are 
eot  claimed  by  the  state^and  that  the  full  value  will  be  paid, 

Fp 
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on  ioformatibn  being  I'endered;  and  that  if  the  offer  is  not 
satisfactory,  the  holder  is  at  liberty  to  reject  it.  In  the  same 
connection  we  leam  that  an  order  has  been  issned  to  the  na- 
val officers  of  the  German  government  instructing  them  to  pay 
some  attention  to  sach  scientific  subjects,  particnlarly  an- 
thropological, as  may  come  within  their  notice,  and  that  the 
facts  and  collections  thus  secured  may  be  transmitted  to  any 
scientific  body  in  Gei-many. — 18  -4,  November  9, 1872,  605. 

NEW  COBBESPONDING  HEICBEBS   OF  THE  ACADEMY    OF 

SCIENCES   OF  PABIS. 

At  a  recent  election  held  by  the  Academy  of  Sciences  of 
Paris  for  three  correspondents  in  the  section  of  zoology.  Pro- 
fessor Steenstrup,  of  Copenhagen,  Professor  Dana,  of  New 
Haven,  and  Dr.  William  B.  Carpenter,  of  London,  were  chos- 
en.-—4  2>,  Augusty  1873, 159. 

HONOBS  TO  AHEBICAN  SCIENTISTS. 

Among  the  many  instances  in  which  American  scientists 
have  received  appreciative  honors  from  Europeans,  perhaps 
none  is  more  remarkable  than  the  recent  election,  by  the 
Royal  Society  of  London,  of  four  Americans  to  its  list  of 
foreign  associates.  This  honor,  which  is  perhaps  the  most 
distinguished  that  is  known  in  the  scientific  world,  has  fallen 
simultaneously  to  Professor  Newcomb,  of  Washington  Observ- 
atory ;  Professor  Newton,  of  Tale  College ;  Mr.  Butherford, 
of  New  York ;  and  Professor  Young,  of  Dartmouth  College. 
It  has  been  happily  said  that  ^'  we  have  here  a  remarkable 
quartet  of  astronomers,  each  distinguished  in  an  entirely  dif- 
ferent department  of  research — an  encouraging  symptom  of 
the  healthy  condition  of  science  in  America." 

AMEBICAN  AND  FOBEIGN  TECHNICAL  SCHOOIiS. 

An  admiring  notice  is  given  by  the  editor  of  the  Chemical 
Ifews  of  the  reports  of  two  technical  schools — ^namely,  the 
Royal  Rhenish  Westphalian  Polytechnic  School  at  Aix-la- 
Chapelle,  and  the  Stevens  Institute  of  Technology  at  Hobo- 
ken.  B6th  are  equally  prominent  as  to  the  scale  upon  which 
they  are  carried  on,  although  the  first  is  conducted  directly 
under  the  authority  of  the  Prussian  government,  with  a  staff 
of  forty  teachers  and  four  hundred  students,  and  the  other 
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founded  by  the  munificetice  of  a  private  individual,  Mr.  £.  A. 
Stevens.  While  noticing  these  institutions,  i-egret  is  ex- 
pressed by  the  editor  that  there  is  nothing  whatever  in  Great 
Britain  which  even  approaches  either  of  the  establishments 
referred  to.— 1  A,  August  29, 1873, 106. 

APPOINTMENT   OP   PROFESSOR   C.  A.  WHITE   TO   BOWDOIN 

COLLEGE. 

Professor  Charles  A.  White,  State  Geologist  of  Iowa,  and 
late  professor  in  the  Iowa  State  University,  hsts  been  appoint- 
ed a  professor  in  the  new  department  of  geology  and  miner- 
alogy of  Bowdoin  College.-— 5  J[>,  August^  1873, 611. 


RAILROAD  IN  NICARAGUA. 

1  .     .  . 

According  to  the  Panama  Star  and  Herald^  Mr.  Henry 
Meiggs  Keith  has  just  executed  a  contract  with  the  govern- 
ment of  Nicaragua  for  the  construction  of  a  railroad  which 
is  to  put  Leon  in  connection  with  the  port  of  Corinto.  This, 
it  is  understood,  will  not  interfere  with  the  work  on  the 
Costa  Rica  railroad^  commenced  some  time  ago  under  his  di- 
rection.— Panama  Stat  and  Herald^  May  9, 1873. 

.  «  It-.-.. 

DESTITUTE   CONDITION   OF  LOUIS  FRASEB. 

Our  English  readers  will  regret  to  learn  that  Mr.  Louis 
Fraser,  at  one  time  prominently  connected  with  the  Zoolog-* 
ical  Society  of  London,  author  of  the  "Zoologia  Typica,"  and 
a  professional  taxidermist  of  high  repute,  is  suffering  from  des- 
titution, in  hig  old  ag6,  in  British  Columbia*  On  the  7th  of 
April  last  a  communication  was  presented  before  the  meeting 
of  the  Academy  of  Sciences  of  San  Francisco  on  this  subject 
by  Mr.  Henry  Edwards,.' otie  of  the  members,  and  an  appeal 
for  assistance  was  made  to  the  friends  of  science.  This  was 
answered  by  contributions  on  the  part  of  several  members, 
but  it  is  not  stated  to  what  extent-^Safi  I^andsco  Bulletin, 


RESEARCHES   OF   FAUI;  BERl?. 

-  For  several  years  past  M.  Paul  Bert,  of  Paris,  Professor  of 
Physics  in  the  Faculty  of  Scietice,  has  been  making  very  ex- 
tensive and  laborious  investigations  upon  respiration  ia  com- 
pressed atmospheres,  and  on  other  points  of  great  physiolog- 
ical interest.   It  is  stated  in  j£8  Jf^cfes  that  this  has  bee^ 
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done  at  the  expense  of  jyv.  Jourdonet,  who  makes  a  specialty 
of  treating  diseases  in  rarefied  or  condensed  atmospheres. — 
3  By  March  20, 1873, 481. 

TYNDALL   ENDOWMENT. 

For  some  time  before  his  departure  from  this  country  the 
friends  and  associates  of  Professor  Tyndall  had  been  aware 
that  he  contemplated  leaving  in  the  United  States  whatever 
proceeds  of  his  lectures  might  remain  .after  his  necessary  ex- 
penses were  met,  with  a  view  of  applying  them  in  some  man- 
ner that  should  tend  to  the  advantage  of  science ;  and  in  the 
lectures  on  light,  lately  issued  by  the  Appletons,  the  details 
are  for  the  first  time  ofiicially  made  public.  The  amount 
available  for  the  object  in  question  is  about  $13,000,  his 
total  receipts  in  this  country,  fi'om  thirty-five  lectures,  being 
$28,100.  This  balance  has  been  placed  in  charge  of  a  com- 
mittee consisting  of  Professor  Henry,  General  Hector  Tyndale 
(his  cousin),  of  Philadelphia,  and  Professor  Youmans,  of  New 
York,  and  these  gentlemen  are  authorized  to  expend  it  in  aid 
of  students  who  devote  themselves  to  original  investigation. 
A  suggestion  has  been  made,  and  one  worthy,  of  encourage-t 
ment,  that  efforts  be  initiated  to  secure  an  increase  of  this 
fund  to  at  least  $50,000,  th^  whole  to  bear  the  name  of  the 
Tyndall  Fund,  so  that  the  objects  of  the  Pi*ofessor  may  be 
carried  out  to  a  fuller  extent. 


AID  TO  SCIENTIFIC  ^SS^ABCH. 

Mr.  William  K.  Parker,  the  eminent  English  comparative 
anatomist,  well  known  by  his  researches  upon  the  skull  and 
shoulder  girdle  of  the  vertebrate  animals,  has  lately  received 
assistance  from  a  quite  unexpected  quarter.  The  London 
Fishmonger's  Company  has  presented  to  him  fifty  pounds 
sterling,  and  made  him  an  allowance  of  twenty  pounds  annu- 
ally, for  three  yeara  to  aid  him  in  still  further  prosecuting  Jiis 
inquiries  into  the  anatomy  of  fishes.  Nature^  in  referring  to 
this  action,  commends  it  as  a  precedent,  and  hopes  that  some 
of  the  other  united  companies,  many  of  which  possess  enor- 
mous wealth,  will  take  pains  to  subsidiise  in  a  suitable  man- 
ner some  specialist  whose  scientific  researches  may  illustrate 
the  objects  of  the  company.  It  is  thought,  however,  that 
quite  an.  inadequate  iq)preciatioii  is  shown  of  the  value  of 
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the  time  of  men  of  science  like  Mr.  Packer  in  the  amount  of 
the  subsidy. — 12  A^  May  22, 1873,  74. 

HONOBS  TO   PBOFESSOB  HUXLEY. 

Professor  Huxley  has  been  elected  Lord  Rector  of  the  Uni- 
versity of  Aberdeen  by  a  considerable  majority  over  the  Mar- 
quis of  Huntly,  a  satiafctctory  evidence  of  the  estimation  in 
which  eminence  in  science  is  held  by  the  younger  minds  in 
Scotland.  

BETIBBMBNT   OF   BABON  VON  MITLLBB  FBOM  THE   BOTANICAL 

6ABDEN  AT  MELBOUBNB. 

It  is  Stated  that,  in  accordance  with  intimations  made  for 
some  time  past.  Baron  Von  MuUer  will  leave  the  director- 
ship of  the  Botanical  Garden  at  MelbouiTie.  This  gentleman, 
by  his  unwearied  efforts  in  behalf  of  the  garden,  and  by  his 
high  accomplishments  as  a  botanist  and  genei*al  naturalist, 
has  given  lustre  to  the  establishment  with  which  he  has  been 
connected ;  and  if,  as  is  suggested,  his  retirement  is  brought 
about  by  the  disinclination  of  the  government  to  support  his 
plans  of  improvement  (preferring  to  make  the  garden  merely 
a  place  for  growing  ornamental  plants  for  the  vice-regal  resi- 
dence), it  is  a  fact  certainly  much  to  the  discredit  of  our  an- 
tipodean neighbors.-:— 12  -4,  August  14, 1873,  334. 

teecentenaby  of  the  bibth  of  copebnicus. 

The  original  manuscript  of  the  great  work,  "  De  Revolu- 
tionibus  Orbium  CcBlestium,"  of  the  immortal  Pole,  Coperni- 
cus, has  been  safely  preserved  in  Prague  for  three  hundred 
yeara,  and  is  now  being  published  as  a  part  of  the  collection 
of  writings  issued  to  commemorate  the  third  centennial  anni- 
versary of  his  birth.  It  will  be  remembered  that  this  most 
interesting  work,  which  has  virtually  been  the  foundation  of 
modern  astronomy,  was  originally  printed  during  the  latter 
years  of  his  life,  but  not  altogether  .under  the  personal  super- 
vision of  the  author,  and  was  immediately  proscribed  by  the 
Romish  Church,  so  that  few  if  any  copies  of  the  original 
edition  are  now  extant.  The  numerous  subsequent  editions 
have  given  the  original  text  in  a  more  or  less  mutilated  state, 
and  it  is  as  a  welcome  contribution  to  astronomical  litera- 
ture that  we  are  now  to  have  a  faithful  copy  of  the  work  as 
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it  Still  exists  in  the  handwriting  of  Copernicus,  liiis  book 
will  form  one  of  the  four  subdivisions  of  the  "  Spicilegium 
Copernicanum,"  the  other  divisions  being  composed  of  the 
lesser  works,  correspondence,  etc.,  of  the  great  astronomer. 
The  original  manuscript  of  the  "De  Revolutionibus ''  forms  a 
volume  of  217  leaves  of  small  folio,  one  foot  high  and  eight 
inches  broad,  quite  clearly  written,  in  unifoi^m  sniall  letters, 
with  black  ink,  the  titles  and  initials  of  the  separate  books 
and  chapters  being  colored  red.  It  has  been  in  the  possession 
of  the  Nostitz  family  since  the  year  1600.— 2?fez«,  Wochen- 
achrift,  1 873,  3. 

APPOINTMENT  Of  MR.  ADAMS  IN  LONDON. 

Great  satisfaction  is  expressed  in  scientific  circles  in  En- 
gland at  the  appointment  of  Mr.  Adams  as  Chief  Commis- 
sioner of  the  Board  of  Works  in  the  place  of  Mr.  Ayiton, 
whose  interference  with  Dr.  Hooker  in  the  management  of  the 
Kew  Botanic  Gardens  excited  so  much  indignation  in  1 872. 

MEMORIAL  TO   GALILEO.  i 

The  citizens  of  Florence  have  set  a  worthy  example  to  the 
world  in  having  recently  erected  a  durable  memento  of  the 
immortal  Galileo.  Galileo  stands  out  pre-eminently  as  one 
of  the  fathers  of  experimental  philosophy.  He  did  not  create 
it,  but  he  introduced  a  taste  for  it  and  enlarged  it ;  and  he 
possessed  in  an  unusual  degree  the  true  spirit  of  philosoph- 
ical inquiry,  the  ardent  love  of  research,  through  which  all 
progress  is  made  in  knowledge.  The  Tuscan  memorial  to 
Galileo  is  entirely  the  work  of  Tuscans,  and  is  said  to  have 
been  constructed  at  the  cost  of  nearly  $200,000.  It  is  erect- 
ed in  Florence,  and  consists  simply  of  a  vestibule,  from  which 
opens  a  small  rectangular  hall  with  a  semicircular  tribune,  in 
which  is  placed  the  statue  of  Galileo  by  Costoli.  The  inte- 
rior of  the  hall  is  entirely  lined  with  white  marble,  and  with 
frescos,  in  admirable  taste.  The  vestibule  is  also  lined  with 
frescos,  representing,  among  other  things,  Leonardo  da  Vin- 
ci in  the  presence  of  the  Duke  of  Milan,  and  also  Volta  ex- 
plaining his  inventions  to  the  membera  of  the  French  Insti- 
tute, in  the  presence  of  Napoleon  and  La  Grange.  In  the 
hall  is  a  fresco  representing  Galileo  lecturing  in  Pisa,  which 
is  spoken  of  as  a  striking  and  well-conceived  painting,  the 
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whole  conception  being  noble  and  spirited.  There  is  also  a 
fresco  representing  a  meeting  of  the  Academy  of  Sciences. 
In  the  tribune,'  immediately  around  the  statue  of  Galileo, 
three  frescos  represent  three  notable  erents  of  his  life.  In 
the  first  he  is  seen  intently  watching  the  swinging  of  a  lamp 
in  the  cathedral  of  Pisa;  in  the  second  we  see  him  in  the  act 
of  presenting  his  telescope  to  the  Venetian  Senate;  in  the 
third  he  appears  as  an  old  man  in  his  house  at  Arcetri,  dicr 
tating  the  geometrical  demonstration  of  the  laws  of  falling 
bodies  to  his  disciples.  On  the  arch  above  the  statue,  on  a 
blue  ground,  are  very  effectively  I'epresented  the  astronom- 
ical discoveries  of  Galileo,  while  on  the  pillars  of  the  arch 
bass-reliefs  represent  his  terrestrial  discoveries.  Beneath  the 
frescos  and  around  the  statue  are  niches  containing  some  of 
Galileo's  instruments.  Immediately  around  the  statue  are 
the  busts  of  his  most  celebrated  followers.  There  are  also  in 
the  hall  six  cases  containing  old  apparatus  belonging  to  the 
latter  part  of  the  fifteenth  century  and  the  beginning  of  the 
sixteenth  century. 

The  memorial  is  altogether  worthy  of  the  man  and  of  the 
fine  taste  of  the  Florentines.  It  is  perhaps  the  only  scientific 
sanctuary  that  exists. — 12  A^  1873,  329. 


INFLUENCING  THE   ADVANCEMENT   OP   SCIENCE. 

Professor  De  Candolle  has  lately  published  a  work  relating 
to  the  statistics  of  men  of  science,  in  which  he  takes  into  con- 
sideration those  who  have  been  not  merely  learned,  but  who 
have  given  a  powerful  impulse  to  the  advancement  of  science, 
limiting  his  attention,  however,  to  those  whose  labors  have 
been  in  the  line  of  mathematical,  physical,  and  natural  sci- 
ences. He  takes  for  the  basis  of  his  inquiry  the  three  great 
academies  of  Europe,  namely,  the  Royal  Society  of  London 
and  the  Academies  of  Science  of  Paris  and  Berlin,  and  makes 
a  comparison  between  the  number  of  scientific  leaders  de- 
veloped in  the  several  countries  in  connection  with  these  in- 
stitutions, and  inquires  into  the  causes  which  may  have  pro- 
duced the  differences  which  he  nan*ates.  The  influences 
which  he  finds  to  be  most  powerful  in  advancing  science,  by 
increasing  the  number  of  those  who  prosecute  it  in  a  proper 
spirit,  are,  first,  a  well-organized  system  of  instiniction,  inde- 
pendent of  parties,  tending  to  awaken  research  and  to  assist 
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young  persons  devoting  themselves  to  science;  second,  abun- 
dant and  well-organized  material  means  for  scientific  work — 
libraries,  observatories,  laboratories,  collections,  etc.;  third, 
freedom  of  utterance  and  publication  of  any  opinion  on  sci- 
entific subjects  without  grave  inconvenience ;  fourth,  the  ha- 
bitual use  of  one  of  the  three  principal  languages,  English, 
German,  or  French,  and  the  extensive  knowledge  of  these 
languages  among  the  educated  classes. — ISAjMbnujuy  14, 
1873,519. 
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P.  NECROLOGY. 

Thb  following  list  embraces  the  principal  losses  by  death, 
during  the  year  1873,  in  the  ranks  of  men  of  science. 

AgaSSiz,  Professor  Louis.  Born  at  Moltier,  Switzerland,  May  28th, 
1807.  Died  at  Cambridge,  Massachusetts,  December  14th,  in  the  67th  year 
of  his  age,  universally  lamented. 

ArrOWSmith,  John.  Died  May  3d,  in  his  84th  year.  A  collector  and 
publisher  of  geographical  works  relating  to  almost  every  part  of  the  world. 

Babinet,  Louis.  Bom  at  Lusignan  in  1794.  Died  in  Paris,  October 
20th,  1872.  Author  of  various  works  on  meteorology ;  made  a  member  of 
the  Academy  of  Sciences  of  Paris  in  1840,  in  the  section  of  physics. 

Blyth,  Dr.  Edward.  An  eminent  zoologist,  and  for  twenty  years  cura- 
tor of  the  Museum  of  the  Boyal  Asiatic  Society  of  Calcutta.  A  specialist 
and  an  extensive  writer  on  the  manmials  and  birds  of  Asia.  Died  in  Lon- 
don, December  27th,  1873,  aged  62. 

Boecky  Dr.  Axel  John.  Bom  in  1833.  Died  on  the  6th  of  May.  A 
member  of  the  faculty  of  the  University  of  Christiania ;  distinguished  as  an 
ardent  investigator  of  the  minute  crustaceans  of  the  Northern  seas ;  and  more 
recently,  while  in  the  employ  of  the  Norwegian  government,  for  his  inquiries 
into  the  habits  of  the  herring  and  other  economical  food  fishes.  Author  of 
an  elaborate  work  on  the  Northern  amphipods. 

Branchley,  Julius.  Died  in  February.  A  traveler  in  the  South  Pa- 
cific, on  the  geography  and  natural  histoiy  of  which  region  he  had  prepared 
an  elaborate  work,  with  numerous  plates. 

Breithaupt,  Professor^  of  Freiberg.  Died  October  22d,  in  his  84th 
year.  F4r  sixty  years  connected  with  the  Mining  Academy  of  Freiberg.  Au- 
thor of  a  ^*Hand-Book  of  Mineralogy,"  in  three  volumes,  and  also  of  numer- 
ous special  papers. 

Burdine^  IL  Eminent  as  a  mathematician,  and  as  the  first  constmctor 
of  turbine  water-wheels.  A  member  of  the  Academy  of  Sciences  of  Paris. 
Died  at  Clermont-Ferrand,  November  22d,  at  the  age  of  85. 

Butler^  Thomas  Belden.  Died  June  8th.  At  his  death  he  was  thief 
justice  of  the  Supreme  Court  of  Connecticut ;  was  the  author  of  several  pa- 
pers upon  the  *' Atmospheric  System,"  the  ''Philosophy  of  the  Weather,  "etc. 

Calverti  Dr.  Crace.  Died  at  Manchester,  October  24th.  An  eminent 
English  chemist;  appointed  professor  of  chemistry  to  the  Koyal  Institution 
at  Manchester  in  1846.  Beceived  patents  for  the  preparation  of  carbolic 
acid,  and  for  a  process  of  desulphurizing  coke  by  means  of  the  chloride  of 
lime.    A  juror  in  the  International  Exhibition  at  Vienna. 

.     Ff2 
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Chacornac,  Jean.  Died  in  September,  in  the  51st  year  of  his  age.  Dis- 
tinguished as  an  astronomer. 

Chatelieiy  M.  Well  known  as  an  engineer,  having  been  the  inspector- 
general  of  Mines  in  France,  and  for  his  investigations  in  chemistry,  which 
had  special  reference  to  the  regenerative  gas-fomace  for  the  manufactare  of 
st^el,  and  to.  the  effect  of  valine  manures  in  the  cultivation  of  the  land.  Died 
November  16th. 

Chevallier^  Bev.  Temple.  Professor  of  astronomy  in  the  University 
of  Durham.    Died  November  4th,  aged  80. 

Clark)  Professor  Henry  James.  An  accomplished  naturalist ;  author 
of  a  work  entitled  ''Mind  in  Nature,  "as  also  of  a  paper  on  ''Lucemaria  and 
its  Allies " — the  latter  yet  to  be  published  by  the  Smithsonian  Institution. 
Member  of  the  National  Academy  of  Sciences.  XHed  July  1st,  at  the  age 
of  47. 

Cofibly  Professor  James  Henry.  Bom  in  1806.  Died  February  6th^ 
in  his  67th  year.  As  a  member  of  the  faculty  of  Lafayette  College,  he  filled 
the  chair  of  mathematics  and  astronomy ;  best  known  from  his  treatise  on 
the  "Winds  of  the  Northern  Hemisphere,"  although  many  other  papers  have 
appeared  from  his  pen,  and  an  extensive  work  on  the  "Winds  of  the  Globe" 
was  nearly  completed  at  his  death.  He  was  a  member  of  the  National  Acad- 
emy of  Sciences. 

Coste^ProfeSSOr.  Bominl807.  Died  at  the  age  of  66.  Made  a  mem- 
ber of  the  Academy  of  Sciences  of  France  in  1851 ;  zealously  devoted  to  pis- 
ciculture, erecting  and  superintending  for  some  time  the  great  establishment 
at  Hiiningen ;  the  author  of  several  treatises  on  fish-culture. 

Czermak,  Professor.  Distinguished  for  his  physiological  researches ; 
the  inventor  of  the  laryngoscope.    Died  at  Leipsic,  September  18th. 

De  la  BivOy  Professor  August,  of  Geneva.  Distinguished  as  a  scien- 
tist, and  especially  for  his  researches  in  regard  to  electricity.  Died  at  Mar- 
seilles, November  27th,  at  the  age  of  72. 

De  Smet,  Bev.  Peter  John,  a  worthy  ecclesiastic  who  rendered  great 
service  among  the  North  American  Indians,  both  lo  them  and  to  travelers 
and  agents  of  the  government.  Aided  in  making  numerous  colleetions  in 
natural  history  and  other  branches  of  science,  for  museums  at  home  and 
abroad.     Died  at  St.  Louis,  May  23d. 

Donati,  Professor.  Director  of  the  Astronomical  Observatory  at  Flor- 
ence. .  Died  at  Vienna,  September  20th. 

Dupin,BaronP.C.F.  Bom  October  6th,  1784.  Member  of  the  Acad- 
emy of:Sciences  of  Paris.  Author  of  various  statistical  and  mathematical 
works.     Died  January  19th. 

Duppa,  B.  T.  Specialist  in  the  department  of  oiiganic  ehemistry.  Died 
November  10th. 

'  Burand,  Ellas.    A  native  of  France.    Author  ofvarious  botanical  works. 
By  his  will  presented  to  the  Jardin  d0s  Plantes  a  collection  of  American 
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-plants,  and  bis  botamdal  library  ta  tbe  Pbiladejphia  Academy  of  Sciences. 
iDied  at  Fbiladelphia,  Augast  15tb,  at  the  age  of  80. 

Fodchenko,  Alexis.  An  eminent  trayeler  in  Central  A  sin.  Died  of 
exposure  on  the  Col  de  G^ant,  Switzerland,  Angnst  12th. 

Foster^CoIonel  John  W.  Aided  in  the  geological  Surrey  of  Ohio ;  with 
Professor  J.  D.  Whitney  surreyed  the  iron  and  copper  regions  of  Lake  Supe- 
rior ;  president  of  the  Chicago  Academy  of  Sciences.  Author  of  a  work  on 
the  physical  geography  of  the  Mississippi  Valley,  and  one  on  the  prehistoric 
races  of  the  United  States,  as  well  as  of  numerous  reports  and  papers  on  ge- 
ology and  ethnology.    Died  on  the  29th  of  June,  at  the  age  of  58. 

« 

GftJi  Claude.  A  member  of  the  Academy  of  Sciences  of  Paris.  A  spe^ 
cialist  in  botany.    Died  at  Deffends,  November  29th,  probably  over  eighty. 

GibbSy  Oeorj^e.  An  eminent  specialist  in  ethnology  and  philology.  Bom 
July  9th,  1816.  Author  of  a  "Life  of  OUver  Wolcott."  In  1864  was  ap- 
pointed collector  of  the  port  of  Astoria,  Or^;on ;  was  geologist  to  the  survey 
of  a  Pacific  Railroad  route  under  Major  Stevens ;  a  member  of  the  Northern 
Boundaiy  Survey  in  1867.  At  the  time  of  his  death,  on  the  9th  of  April, 
was  superintending  the  printing,  on  the  part  of  the  Smithsonian  Institution, 
of  vocabularies  of  the  American  Indians. 

Gordon^  J.  A.  Superintendent  of  the  Crystal  Palace  Gardens ;  assistant 
of  Sir  Joseph  Paxton. 

•    Hancock^  AlbA&y.    An  eminent  anatomist.    Died  October  24th.. 

Hansteen,  Professor  Christian,   in  isie  was  made  director  of  the 

Astronomical  and  Physical  Observatory  of  Christiania ;' among  the  highest  of 
Authorities  in  terrestrial  magnetism;  Author  of  a  large  number  of  ^scientific 
papers,  but  his  most  valuable  work  was  "Magnetismns  der  £rdp."  Died 
April  15th,  in  his  89th  year. 

Hoecky  Professor  M.  Director  of  the  Astronomical  Observatory  of 
Utrecht.    Died  September  4th,  aged  about  forty. 

Holland^  Sir  Henry.    Died  October  28th,  at  the  age  of  86. 
Irvine.  James.    Author  of  the  "  London  Flora." 

Jameson,  Dr.  William.  An  eminent  botanist  and  naturalist ;  contril:^ 
nted  largely  to  public  institutions  in  Europe  and  America  of  specimens  in 
botany  and  zoology.    Died  at  Quito,  Ecuador,  in  June. 

Jones,  Dr.  Henry  Bence.  Author  of  several  special  treatises  upon  va- 
rious branches  of  science.    Died  in  London,  April  20th,  at  the  age  of  60. 

"  Jourdan,  H.  Formerly  director  of  the  Natural-History  Museum  of 
Lyons. 

'  Eaup,  Dr.  J.  J.  Grand-ducal  inspector  of  the  Museum  of  Darmstadt^ 
Died  in  October. 

'  Landseer,  Sir  Edwin.  Bom  in  I8O2 ;  elected  an  associate  of  the  Hoy- 
al  Academy  in  1827,  and  a  royal  academician  in  1831.  Distinguished  for 
his  skill  as  an  artist  in  the  delineation  of  animal  life.  .  Died  October  1st, 
aged  71. 
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lAeVigf  Bmoa  Justua  Bom  May  12th,  1803,  in  Darmstadt.  -  Dirtiii- 
guished  especially  as  an  agricaltaral  chemist,  as  well  as  for  researches  npon 
chemistry  as  applied  to  physiology  and  pathology.  Died  at  Munich,  April 
18th,  at  the  age  of  70. 

LivillgStOIlOy  Dr.  David.  A  distinguished  explorer  of  the  interior  of  Af- 
rica. Bom  at  Blantyi-e,  Lanarkshire,  1817.  Died  in  Lobiser,  Central  Af- 
rica, Augnst  15th. 

Lyell,  Lady.  Wife  of  sir  Charles  LyelL  Accomplished  as  a  geologbt 
and  naturalist.    Died  April  24th,  in  the  65th  yeai*  of  her  age. 

Haacky  Dr.  O,  A.  A  geological  explorer  on  the  Isthmus  of  Darien  and 
in  Brazil ;  author  of  yarious  zoological  treatises,  and  an  assistant  in  the  Mu- 
seum of  Comparatiye  Zoology,  Cambridge.    Died  August  6th,  aged  33. 

Hadd6]l|  Sir  Frodoriok.  Well  known  as  an  antiquarian.  Died  in 
March,  at  the  age  of  72,  being,  at  the  time,  head  of  the  manuscript  depart- 
ment of  the  British  Museum. 

Maury^  Captain  Matthew  F.  Distinguished  for  his  attainments  in 
mathematics  and  astronomy.  Author  of  many  works,  the  most  important 
being  '*  The  Physical  Geography  of  the  Sea.  *'  For  many  years  superintend- 
ent of  the  Washington  Obserratory.  Died  at  Lexington,  Virginia,  in  Feb- 
ruary. 

H^Clure^Vice-Admiral  Sir  Robert.  Eminent  as  an  Arctic  explorer, 
and  well  known  in  connection  with  the  search  for  Sir  John  Franklin,  for  his 
success  in  which  he  received  £5000  as  a  reward.  Died  in  London,  October 
18th,  at  the  age  of  66. 

Melsheimer,  Dr.  Friedrich  E*  The  oldest  of  American  entomolo- 
l^sts,  his  most  important  work  as  an  author  being  a  catalogue  of  the  described 
coleoptera  of  the  United  States.  Died  in  Fennsylrania,  March  10th,  at  the 
age  of  91. 

Naumann,  Professor  C.  F.  A  member  of  the  Academy  of  Sciences  of 
Paris;  a  correspondent  in  the  section  on  mineralogy.  Died  at  Dresden, 
December  4  th,  at  an  advanced  age. 

NorriSj  Dr.  Edwin.  Author  of  several  works  on  the  cuneiform  language 
of  Assyria,  and  of  a  partially  completed  Assyrian  dictionaiy.  Died  Decem- 
ber 10th,  at  the  age  of  77. 

Nott|  Dr.  J.  C.  WeU  known  as  an  archaeologist,  and  as  a  critical  writer 
on  ethnological  subjects.    Died  at  Mobile,  March  31st,  on  his  69th  birthday. 

Obermeier,  Dr.  Otto.  Having  great  confidence  in  his  abili^  to  prevent 
infection  from  cholera,  his  investigations  and  exposure,  in  his  devotion  to 
science,  were  the  immediate  cause  of  his  death  by  that  disease,  August  20th, 
at  the  age  of  31. 

OrmerodiG-eOrge.  A  well-known  antiquary  of  Sedbury  Park.  Died  in 
October,  at  the  age  of  87. 

Owen^Mrs.  wife  of  Professor  Owen,  and  only  daughter  of  William 
Clift,  the  first  curator  of  the  Hunterian  Museum. 
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Pascheiiy  Dr.  F.  Asti^onomer.  Died  at  Schwerin,  Mechlenbnrg,  Au- 
gust 24th. 

Pentland,  Joseph  Barclay.  Bom  in  1792.  WeU  known  for  his  ex- 
ploraticms  in  Peru  and  Bolivia,  and. his  determination  of  the  elevation  of  sev« 
eral  peaks  of  the  Andes.    Died  July  12th,  in  his  82d  year. 

Bankine,  Professor  J.  W.  Macquom.   Bom  at  Edinburgh  in  1820. 

Distinguished  as  a  civil  engineer,  and  the  author  of  valuable  works  in  me- 
chanics.   Died  December  25th,  1872,  at  the  age  of  52. 

Bonalds,  Sir  Francis.  Well  known,  many  years  ago,  for  his  experi- 
ments in  electricity.    Died  at  Battle,  in  Sussex,  in  his  86th  year. 

Bose^  Oustave.  An  eminent  chemist  and  mineralogist,  and  author  of 
various  works  on  these  sciences.  Died  in  July,  at  Berlin,  in  the  76th  year 
of  his  age. 

Bussell^  Professor  John  Lewis.  An  ardent  student  of  botany,  and  a 
recognized  authority  on  the  cryptogams  of  New  England.  Died  at  Salem, 
June  7th,  in  the  65th  year  of  his  age. 

Saxton,  Joseph.  Celebrated  for  mechanical  ability,  and  as  the  first  in- 
ventor of  the  electro-magnetic  machine  producing  an  electric  spark,  and  many 
usefal  machines,  such  as  the  medal-ruler,  etc.  Was  a  member  of  the  Na- 
tional Academy  of  Sciences.  Died  at  Washington,  October  26th,  in  the  75th 
year  of  his  age. 

Schaeffer,  George  C.  Librarian  of  the  United  States  Patent  Office;  an 
ardent  cultivator  of  natural  and  physical  science,  and  especially  interested  in 
studying  the  microscopical  structure  of  fossil  plants.  Died  at  Washington, 
October  4th,  in  the  59th  year  of  his  age. 

Schweizer,  Professor  C.  0.  Director  of  the  Obsei-vatory  of  Moscow. 
Bom  February  10th,  1816.     Died  July  6th. 

Sedgwick)  Professor.  Author  of  many  memoirs  upon  geological  sub^ 
jects,  in  the  "  Transactions  of  the  Philosophical  Society  of  Cambridge"  and 
elsewhere.  Occupied  the  Woodwardian  chair  in  the  University  of  Cambridge 
at  the  time  of  his  death,  in  the  88th  year  of  his  age. 

SmallWOOdy  Dr.  Charles,  specially  known  as  interested  in  meteorol- 
ogy, having  had  charge  for  some  time  of  the  Montreal  Observatory.  Died 
at  Montreal,  December  22d,  aged  66. 

Stewart)  Dr.  J.  Lindsay.  Conservator  of  forests  in  the  Punjaub,  in 
Iiidia,  and  a  writer  on  the  botany  of  that  countiy. 

Snilivanty  William  S.  An  accomplished  botanist,  and  a  recognized 
authority  in  the  department  of  the  mosses  for  many  years.  Author  of  several 
valaable  works  on  this  branch  of  science.  Bom  in  1808.  Died  at  Colum- 
bus, Ohio,  April  30th,  at  the  age  of  70. 

Sydow,  Count  Emil  von.  Member  of  the  general  staff  of  the  Prussian 
army ;  an  eminent  geographer.  Died  of  cholera  at  Berlin,  October  14th, 
aged  62. 

Thierry,  Simon  Dominique  Amedee.   A  member  of  the  institute  of 
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France  and  various  other  learned  societies  in  Europe:  Died  nt  Paris,  Maf  ch 
26th,  in  the  76th  year  of  his  age. 

Torrey,  Professor  John.  BominNewYorkinlTSS.  The  Nestor  of 
botanical  science  in  America.  Author  of  numerous  important  works  in  this 
department,  and  distinguished  as  well  for  his  attainments  in  chemistrj  and 
mineralogy.  Filled  many  important  professorships,  as  that  of  chemistry  at 
West  Point  from  1824  to  1827,  and  that  of  chemistry  and  botany  in  the  Col- 
lege of  Physicians  and  Surgeons  in  New  York,  from  1827  to  1854;  and  at 
the  same  time  exercising  the  function  of  professor  of  chemistry  at  Princeton 
College,  from  1828  to  1851.  At  the  establishment  of  the  Assay  Office  in 
New  York  in  1853  he  was  appointed  assayer,  which  office  he  held  during  the 
remainder  of  bis  life.    Died  in  New  York,  March  10th,  aged  75. 

Varloy^  Cornelius.  An  early  and  active  member  of  the  London  Society 
of  Arts,  the  meetings  of  which  he  attended  for  nearly  sixty  years,  and  for 
whose  **  Transactions"  he  pr^^iared  the  drawings.  Made  various  improve- 
ments in  scientific  optical  instruments.  Died  October  2d,  in  the  92d  year  of 
his  age. 

.  Vemenili  IL  de.  Eminent  as  a  geologist.  An  explorer,  with  Sir  Rod- 
erick Murchison,  of  the  Russian  Ural.  Member  of  the  Geographical  Society 
of  France.    Died  May  29th. 

VerreftUX,  JnleS.  An  accomplished  ornithologist.  Assistant  naturalist 
in  the  National  Museum  of  France,  and  a  coadjutor  of  Charles  Bonaparte  in 
the  pireparation  of  ornithological  works.  Aii  explorer  in  Africa  and  else- 
where.   Died  at  the  age  of  66. 

'  Wucherer,  Br.  Otto.  A  German  naturalist,  long  resident  in  South  Amer- 
ica, and  author  of  several  papers  on  the  reptiles  and  birds  of  Brazil. 

'  Tonngi  James  WallftCe.  An  ardent  student  in  the  field  of  chemical 
geology,  and  author  of  valuable  papers  on  this  subject.  Died  at  Portobello, 
'May  1 2th,  in  the  SOth  year  of  his  age. 
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Q.  INDEX  TO  THE  REFERENCES. 

.  In*  the  large  number  of  serial  works  received  regularly 
for  use  in  the  preparation  of  material  for  the  Heoordy  it  has 
been  found  expedient  to  adopt  some  mode  of  abbreviating 
the  titles,  so  as  to  save  both  time  and  space  in  writing  and 
printing  them.  For  tjiis  purpose  the  different  countries  have 
been  represented  by  letters,  and  the  journals  numbered  as 
in  the  following  table.  Publications  referred  to  only  occa- 
sionally are  indicated  by  abbreviations  of  their  titles  at  the 
end  of  the  articles.  Where  no  references  are  made,  it  is 
to  be  understood  that  the  article  is  partially  or  entirely 
original,  and  prepared  by  the  editor  or  bis  collaborators;  in 
some  cases,  however,  that  the  quotation  has  been  mislaid  or 
overlooked. 

The  list  of  works  here  mentioned  relates  simply  to  those 
most  frequently  consulted — especially  those  coming  direct 
through  the  post-office — and  forms  but  a  small  portidn  of 
those  passed  regularly  in  review.  The  unrivaled  scientific 
libi*ary  of  the  Smithsonian  Institution  is  in  regular  and  con- 
stant receipt  of  the  latest  publications  from  at  least  one  thou- 
8.and  societies  and  establishments,  public  and  private,  in  dif- 
ferent parts  of  the  world,  all  of  which  are  used  to  a  greater 
or  liess  extent  by  the  editor  and  his  collaborators  in  the  ^rep- 
VLVBiion  o{  t\\Q  Annual  Hecord. 


A.  GrecU  Britain. 

1.  Hie  Chemical  News  and  Journal  of  Physical  Science.  Weekly.  Lon- 
don. 

%  Land  and  Water.  Hunting,  Shooting,  Fishing,  practical  Natural  His- 
tory.   Weekly.     London.  .       . 

3.  Iron :  the  Journal  of  Science^  Metals,  and  Manufactures :  with  which 
is  incorporated  the  Mechanics*  Magazine,  established  1823.  Weekly.  Lon- 
don. 

4.  Hardwicke's  Science  Gossip.    Monthly.    London. 
6.  Hie  Popular  Science  Reriew.  •  Quarterly.    London. 

6.  Ocean  Highways :  The  Geographical  Record.     Monthly.  .  London. 

7.  London,  Edinburgh,  and  Dublin  Philosophical  Magazine.  Monthly. 
Loiidoni  -  •  -       . 

8.  Scientific  Review :  Record  of  progress  in  Arts,  Industry,  and  Manufact- 
ures ;  and  Journal  of  the  Inventors' Institute.    Monthly.    £ondon. 
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9.  The  Student  and  Intellectaal  Observer  of  Science,  Literature,  and  Art. 
Quarterly.    London. 

10.  The  Annals  and  Magazine  of  Natural  History.     Monthly.     London. 

11.  Proceedings  of  the  Scientific  Meetings  of  the  Zoological  Society  of 
London.    London. 

12.  Nature :  a  weekly  illastrated  Journal  of  Science.    London.  - 

13.  The  Academy :  a  Becord  of  Literature,  Learning,  Science,  and  Art. 
Semi-monthly.     London. 

14.  The  Pharmaceutical  Journal  and  Transactions  of  the  Pharmaceutical 
Society.     Weekly.    London. 

15.  The  Athenaeum :  Journal  of  EngHsh  and  Foreign  Literature,  Science, 
and  Fine  Arts,  Music,  and  the  Drama.    Weekly.    London. 

16.  The  Quarterly  Journal  of  Science,  and  Annals  of  Mining,  Metallurgy, 
Engineering,  Industrial  Arts,  Manufactures,  and  Technology.    London. 

17.  The  Journal  of  Applied  Science :  a  monthly  record  of  progress  in  the 
Industrial  Arts.    London. 

18.  EngHsh  Mechanic  and  World  of  Science.  With  which  are  incorpo- 
rated '*The  Mechanic,"  ^'Scientific  Opinion,"  and  the  ''British  and  For- 
eign Mechanic."    Weekly.    London. 

19.  The  Field,  the  Farm,  the  Garden :  the  Country  Gentleman's  Newspo^ 
per.    Folio.    Weekly.    London. 

20.  Medical  Times  and  Gazette.    Weekly.    London. 

21.  Journal  of  the  Chemical  Society,  containing  the  papers  read  before 
the  Society,  and  abstracts  of  chemical  papers  published  in  other  journals. 
Monthly.    London. 

22.  Illustrated  London  News.    Weekly.    London. 

23.  Journal  of  the  Society  of  Arts.     Weekly.    London. 

B.  France. 

I.  Bulletin  hebdomadaire  de  VAssociation  Scientifiquo  de  France.  Week- 
ly.   Paris. 

3.  Les  Mondes :  revue  hebdomadaire  des  Sciences  et  de  lenrs  applicationa 
aux  Arts  et  a  ITndustrie.    Weekly.    Paris. 

4.  Le  Moniteur  Scientifique  du  Dr.  Quesneville.  Journal  des  Sciences 
pures  et  appliqndes.    Bi-monthly.    Paris. 

5.  Le  Technolog^te,  -ovl  Arddves  des  progr^  de  Tindustrie  franfuse  «t 
^trang^re.     Monthly.    Paris. 

6.  Comptes  rendus  hebdomadaires  des  stances  de  TAcad^ie  des  Sciences. 
Weekly.     Paris. 

7.  Science  pour  tous.    Weekly.    Paris. 

8.  Revue  Scientifiqae.    Weekly.    Paris. 

9.  Revue  hebdomadaire  de  Chimie  scientifique  et  industrielle  publiee  sons 
la  direction  M.  Ch.  M^ne.    Weekly.    Paris. 

10.  Bulletin  Mensuel  de  la  Society  d'Acclimatation»  8vo.  Monthly. 
Paris. 

II.  Revae  de  Therapeutique  Medico-chirnrgicale.     Bi-monthly.    Paris. 

12.  Bulletin  g^n^ral  de  Therapeutique  medicale  et  chimrgicale.  Bi- 
monthly.   Paris.  ... 

13.  La  Nature.    Weekly.     Paris. 
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C.  Germany  and  Austria. 

1.  Ana  der  Katur.  Die  neuesten  Entdeckungen  anf  dem  Gebiete  der  Na- 
tnrwissenscbaftea.     Weekly.    Leipsic. 

2.  Archiv  der  Pharmacie.     Monthly.     Halle. 

B.  Das  Ausland.  Ueberschau  der  neuesten  f  orschnngen  aaf  dem  Gebiete 
der  Natur-  Erd-  and  Yolkerkunde.     Weekly.     Augsburg. 

4.  Badiscbe  Gewerbezeitung  fiir  Haus  und  Familie.    Monthly.   Karlsrnhe. 

5.  Deutsche  illustrirte  Gewerbezeitung.     Weekly.     Berlin. 

6;  Deutsche  Industrie -Zeitung :  Organ  der  Handels-  und  Gewerbekam- 
mern  zn  Cheninitz,  etc.     Weekly.    Dresden. 

7.  Gaea.  Natur  und  Leben.  Zeitschrift  zur  Yerbreitung  und  Hebung 
naturwissenschaftlicher,  geograpMscher,  und  technischer  Eenntnisse*  Month- 
ly.     Koln  and  Leipsic. 

8.  Industrie-Blatter  :  Wochenschrift  fur  Fortschritt  und  Aufklarung  in 
Grewerbe,  Hauswirthschaft,  Gesundheitspflege,  etc.    Weekly.    Berlin. 

9.  Kurze  Berichte  fiber  die  neuesten  Erfindungen,  Entdeckungen  und 
Yerbesserungen  im  Gebiete  des  Gewerbwesens,  des  Handels  und  der  Land- 
wirthschaft.     Monthly.     Mannheim. 

10.  Landwirthschaft  and  Industrie ;  Monatsschrift  fiir  Landwirthe,  Fabri- 
kanten  und  Greschaftslente  jeder  Art.    Monthly.     Berlin. 

11.  Die  neuesten  Erfindungen  im  Gebiete  der  Landwirthschaft,  der  Berg- 
baues,  der  Fabriks  und  Gewerbwesens  und  des  Handels.  Illustrirte  Zeit- 
schrift.    Semi-monthly.    Yienna. 

12.  Oberlausitzer  Gewerbeblatt.  Organ  der  Gewerbe-  und  Handwerker- 
Yereine  des  Eonigreichs  Sachsen.    Semi-monthly.     Bautzen. 

13.  Polytechnisches  Centralblatt.     Semi-nionthly.    Leipsic. 

14.  Polytechnisches  Journal,  etc.  Dr.  £.  M.  Dingier.  Semi-monthly. 
Augsburg. 

15.  Polytechnisches  Notizblatt  fiir  Gewerbtreibende  Fabrikanten  und 
Eiinstler.    .Bi-monthly.     Mainz. 

16.  Blatter  fiir  Gewerbe,  Technik,  und  Industrie.    Leipsic. 

17.  Mittheilungen  aus  Justus  Perthes  geographischer  Anstalt  iiber  wich- 
tige  neue  Erforschungen  auf  dem  Gesammtgebiete  der  Geographie.  Dr.  A. 
Petermann.     Monthly.     Gotha. 

18.  Chemisches  Central-Blatt.  Bepertorium  fiir  reine,  pharmaceutische, 
physiologische,  und  technische  Chemie.     Weekly.     Leipsic. 

19.  Der  Natmforscher»  Wochenblatt  zur  Yerbreitung  der  Fortschritte  in 
den  Naturwissenschaften.     Weekly.     Berlin. 

21.  Neues  Jahrbuch  fiir  Pharmacie.     Monthly.     Heidelberg. 

22.  Landwirthschafdiches  Central-Blatt  f  iirDeutschland.  Monthly.  Berlin. 

23.  Das  Deutsche  Wollen-Gewerbe.  Organ  fiir  die  WoUen-Waaren-In- 
dustrie,  etc.     Weekly.     Griinberg. 

24.  Farber-Zeitung.  Organ  fiir  Farberei,  Druckerei,  Bleicherei,  Apprctur, 
etc.     Dr.  N.  Beimann.     Weekly.     Berlin. 

2.5.  Muster-Zeitnng.  Zeitschrifib  fiir  Farberei,  Druckerei,  Bleicherei,  Ap- 
pretur,  etc.     Dr.  F.  Springmiihl.     Weekly.     Berlin. 

26.  Deutsche  Farber-Zeitung.   J.  C.  H.  Geyer.   Bi-monthly.   Mtthlhausen. 

27.  Preussisches  Handelsarchiv.  Wochenschrift  fiir  Handel,  Gewerbe  und 
Yerkehrs-Anstalten.    Weekly.    Berlin. 
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28.  Central-Blatt  fiir  Agriknlturchemie  und  rationellen  Wirthschaftsbe- 
trieb.     Monthly.     Leipsic. 

29.  Bayerische  Indastrie  and  Gewerbeblatt.     Monthly.     Munich. 

80.  Correspondenz-Blatt  der  deutschen  Gesellschaft  fiir  Anthropologies 
Ethnologic,  und  Urgeschichte.     Monthly.     Brannschweig. 

31.  Mittheilungen  der  Anthropologischen  Gesellschaft  in  Wien.  8vo.  Vi- 
enna. 

•  82.  Allgemeine  deutscbe  Folytechnische  Zeitung.     Herausgegeben  ron 
Dr.  H.  Grothe.     Weekly.     Berlin. 

83.  Annalen  der  Chemie  and  Pharmacie.  Herausgegeben  von  F.  Wohler, 
J.  Liebig,  H.  Kopp,  E.  Erlenmeyer,  J.  Yolhard.  Monthly.  Leipzig  and 
Heidelberg. 

34.  Neue  deutsche  Gewerbe-Zeitnng.    Bi-monthly.    Leipsic. 

D.  America. 

1.  Journal  of  the  Franklin  Institute,  devoted  to  Science  and  the  Mechanic 
Arts.    Monthly.    Philadelphia. 

2.  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
Monthly.     Philadelphia. 

3.  Proceedings  of  the  Boston  Society  of  Natural  History.  Occasionally. 
Boston. 

4.  The  American  Journal  of  Science  and  Art.  (Silliman — Dana.)  Month- 
ly.    New  Haven,  Ct. 

5.  The  American  Naturalist :  a  popular  illustrated  Magazine  of  Natural 
'History.     Monthly.     Salem,  Mass. 

6.  Scientific  American :  a  weekly  journal  of  practical  information  in  Art, 
Science,  Mechanics,  Chemistry,  and  Manufactures.     New  York. 

•  7.  The  American  Chemist.     Monthly.     New  York. 

8.  Journal  of  Applied  Chemistry.     Monthly.     New  York. 

9.  The  Telegrapher.     Weekly.     New  York. 

10.  The  American  Sportsman.     Weekly.     West  Meriden,  Ct. 

11.  Forest  and  Stream.    Weekly.    New  York. 

12.  The  Spirit  of  the  Times.    Weekly.     New  York. 

•  13.  The  Popular  Science  Monthly.    New  York. 
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Charcoal  fumes,  prevention  of;  47^ 

on  chlorine,  181. 
Chase.  Mr.  A.W.,  liv. 
Chatelier,  M.,  682. 
Chanvean,  Mr.,  273, 617, 628. 
Chemical  force  of  the  solar  rays,  186. 
Chemistry  and  metallurgy,  xxxviL 
orgauiC;  xl.  ■ 

philological  and  technical,  zlil. 
Chenot,  Mr.,  624. 
Chester.  Mr.  H.  C,  238. 241. 
Chevallier,  Rev.  Temple,  682. 
Chignons,  gregarina  in,  619; 
Chill,  Oay'a  History  of,  268. 
Chimneys,  proper  construction  of,  618. 
China  and  Japan,  the  typhoons  o^  10& 

travels  in.  224, 234. 
Chinese  porcelain,  material  for,  191. 
preparation  of  soy,  606. 

.  of  vermicelli,  604. 
remedy  for  snake  bites,  680. 
Chittenden.  Mr.  George  B.,  261. 
Chloral-hydrate  for  colic  in  horses,  891» 
Chloral  in  gout,  635. ,  . 
Chloride  oilime  as  a  disinfectant,  649. 
Chlorine  and  cold  charcoal,  181. 
in  the  dark,  145. 

.    preparation,  cxxx.  . 
Chloroform  in  the  examination  of  vegetar 

ble  poisons,  627. 
Chodhef,  Prof.,  211.  .  . 
Cholera,  precautions  against,  638. 
Christian,  Hans,  288. 
Christison,  Sir  Robert,  641. 
Chri8toire,Mr.,581.  .       .     -    ^ 
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Chrome  altun,  preparation  of,  696. 
Chnrcb,  Prof.,  190, 396. 
Chvlnria,  296. 
Cialdi,Capt,  118,167. 
Cinchona  calasaya^  361.  • 

in  Jamaica,  361. 
Cincinnati  Acclimatization  Society,  M6. 

Observatory,  zxvL,  16, 34. 
Cirms  clonds,  nnyarsring  coarse  o^  9d, 
Clapar^de,  Pro£,  zcviiL 
Clark,  Messrs.  A.,  &  Sons,  xxy.,  21, 26. 
Mr.  George.  441. 
Mr.  J.  EL,  262. 
Mr.  Latimer,  111. 
Mr.  N.W.,  cxviL 
Prof.  Henry  James,  682. 
Classes  of  vertebrates,  342. 
ClansiDS,  Mr.,  xxzvK,  136, 171. 
Cleaning  silks  and  woolens,  474. 
Cleaveland,  Prot,  66. 
Cleland,'  Dr.,  Ixzxiv. 
Cleve  &  Hoeglund,  Messrs.,  zxzviii. 
Clift,  Rev.WUliam,  434. 
Climate  and  disease,  661. 

and  manures  on  plants,  864. 
and  mortality,  660. 
Close  time  for  seals,  430. 
Cloth  fabrics,  drying,  677. 
Clouds,  altitude  of,' 102. 
artificial,  881. 

classification  of,  by  Poey,  86. 
formation  o^  89. 
Clover,  when  to  cut  for  hay,  416. 
Clnpea  elongata,  73.  ■ 
harengus,  300. 
Clusia  galactodendron,  866. 
boal  in  Pern,  199. 

in  the  united  States,  cxxiL 
phosphorus  in,  ^89. 
gas,  new  substitute  for,  470. 
tar.  etc.,  production  of,  696. 
Coast  Pilot,  Brazilian,  237. 
Coating  for  plaster  casts,  etc.,  676. 
Cobbold,  Dr.,  681. 
Cochineal  dyes,  specks  in,  663. 
Cod  fisheries  of  1873  in  the  Pacific,  468. 
Cod-liver  oil,  action  of,  623. 

new  mode  of  taking,  644. 
Coffee  and  tea^  investigations  of,  474. 

detection  of  the  adulteration  ot, 
487.    • 
CofiSn,  Prof.,  zxxi.,  zzxiv.,  1,  122,  649, 

682. 
Cohn,  Dr.,  299, 378, 617. 
Coignet,  Mr.,  416. 
Coke,  the  desulphurizing  of,  639. 
Colas,  Mr. » 230. 
Cold  current  off  the  coast  of  Brazil,  122. 

.for  preserving  meat,  477. 
Colej  Mr.  Seward,  261. 
Colic  in  horses,  remedy  for,  391. 
Collet,  Dr.,  412. 
Collins,  Mr.  A.  0.*  435. 
Collinson,  Admiral,  226. 
Collodion,  new  mode  of  preparing,  574. 
Colorado,  pitchblende  in,  192. 
Color-blindness,  326. 

Colored  fabrics,  removal  of  ink  stains  firom, 
.478,496. 

Coloring  kid  gloves.  679. 
Colors,  apple-juice  for  fixing,  662. 

mechanical  combination  of^  166. 
Columbse  and  gallinsB,  287.  .     . 

Columbia  Coil«ge  Ob8enrfttor3r,.16^ . 


Comba8tion,spontaneoas,of  cotton-waste^ 

609. 
Comet,  a  new,  33. 

ofBiela,10,66. 
Cometary  star  shower,  12. 
Comets,  xxii. 

recently  discovered,  66. 
Compidgne,  Mr.,  Ixxiii. 
Composition  for  signal  lights,  640. 

of  the  Dead  Sea  water,  179. 
Compressed  air  on  the  human  organism, 

327. 
Comstock,  Prof  T.  B.,  xlv.,  Ixix.,  264. 
Condensation,  electric,  160. 
Congressional  action  respecting  forests, 

403. 
Conklin,  Mr.  William  A.,  83a 
Constipation,  new  treatment  of,  651. 
Constitution  of  the  sun's  crust,  62. 
Conversion  of  bones  into  fertilizers,  425. 
Cook,  Capt,  93. 
Mr.,  lix. 

Prot  Q.  H.,  174,  908. 
Cooper,  Mr.  Thomas,  264. 
Cope,  Prot,  199,  260,  285,  809,  815,  819, 

348. 
Copernicus,  tercentenary  of  the  birth  of; 

677. 
Copper,  coating,  with  iron,  662. 

cooking-vessels,  enamel  for,  475. 
etching,  liquid  lor,  648. 
in  parrot  feathers,  188. 
in  turacine,  190. 

sulphate  of,,  for  preserving  teasel- 
cards,  603. 
upon  iron  and  steel,  683. 
Cop]ring  aesigns,  new  mode  of,  60L 
Corns,  cure  for,  616.  . 
Comu,Mr.,121.128. 
Corsica,  antiquity  of  man  in,  279. 
Coste,  Prof.,  351, 682. 
Cotton  for  collodion,  574. 
Cones,  Dr.  Elliott»  Ixviii.,  cui.,  286,  267« 

314. 
Coulomb,  Mr.,  184, 173. 
Coulter,  Dr.  J.  M.,  cvi.,  251. 
Cowrie,  Mr., .61. 
Cox,  Prof.  B.  T.,  202. 
Coxwell,  Mr.,  8a 
Coyote  and  the  pointer  dog,  814. 
Crafts,  Mr.,  185. 
Crawfish,  feeding,  in  ponds,  451. 

habits  of,  351. 
Cresson,  Mr.,  xcix. 
Crofton,  M^or,  261. 
Croll,  Mr.,  278. 

Crookes,  Dr.,  czxix.,  192, 606. 
Crosff- fertilization  and  sensitiveness  in 

plants.  871. 
Crotch,  Mr.,  xcix. 

Cruise  of  the  New  York  School-ship  Mer- 
cury, 64. 
of  the  Challenger  in  1878, 243. 
Crust  of  meteoric  stones,  194. 
Cmvelli,Mr.,307. 

Crystals,  electric  phenomena  of,  188. 
Cumin  and  Martel,  Messrs.,  691. 
Cunningham,  Dr.  Robert  D.,  815. 
Curasao  guano.  405. 
Cure  for  catacn.  615^ 

of  corns,  616. 
Cured  fish,  importation  of;  into  England^! 
460. 

Caring  phospborni  banu»  630. 
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Cnznmt^Jelly,  improved,  480. 
Carrente  of  air,  upper,  104. 
Cnster,  CoL,  Ixviil.,  261. 
Ciistom-hoiise  value  of  the  pound,  667. 
Caticlea,  dialyeia  of  yegetable,  164. 
Cattleflsh  as  food,  4S7. 
CycloDea  and  waterspouts,  107. 
Cymbex,  protective  fluid  ott  99S. 
Cjsermak,  Prof.,  84:S,  688. 

D. 

D'Albertis,  Seflor  L.  A.,  Izzi.,  287. 

Dale,  Mr.,  xlil. 

Dall,  Mr.  W.  H.,  llv.,  Ix.,  Ixvi.,  IxxzL,  xciv., 

xcviii.,  cvi.,  846, 848. 
Dallinger  and  Drysdale,  Messrs.,  Ixxxili. 
Dallmeyer  telescope,  the,  162. 
D'Almeida,  Mr., «». 
Dana.  Prot,  xxxvilL,  674^ 
Daoais  archlppus  near  Melbourne,  908. 
Dank,  Mr.,  523. 
Dareste,  Mr.,  ciL 
Darwin,  Mr.,  Ixxxti.,  849. 
Davaine,  Mr.,  64S. 
David,  Abb6,  travels  of,  in  China,  IzxiL, 

884. 
Davis,  Capt,  244. 
Davy,  Dr.  John,  824. 

Sir  Humphrey,  114. 
Dawes,  Mr.,  168. 
Dawson,  Dr.,  1.,  xcix.,  878. 

Mr.  O.  N.,  IxviL,  286. 
Day,  Dr.  Francis,  cxi.,  46B. 

Mr.  Vincent,  180. 
De  Abbadie,  Mr.,  158. 
Deacon,  Mr.,  cxxx. 

Dead  Sea  water,  composition  of  the,  179. 
Dean,  Mr.  George  W.,  849. 
Death,  sigiis  of;  615. 
De  Bary,Trot,  866. 
De  Barry,  Mr.,  400. 
Decaisne,  Dr.,  879. 623. 
X>e  Candolle,  Pror.,679y 
De  Candolle's  "Prodromns,"  879. 
D^lat,  Dr..  61& 
De  Fonvielle.  Mr..  98, 113. 
Defty's  puddling  ramace,  642. 
De  Hall,  William  Jean,  697. 
Delacoste,  Mr.,  264. 
De  la  Rive,  Prof.  August,  zxxvi.,  688. 
his  theory  of  auroras,  18. 
De  la  Rue,  Mr.  Warren,  xxiv. 
Delfortrie,  Mr.  C,  cii.,  314. 
Dellmann,  Mr.,  83, 113, 134. 
De  LoDg,  Lieut.  George  W.,  240. 
Delor,  Mr.,  114. 
Delpiuo,  Mr.,B69. 

Deluge,  Assyrian  tradition  ot  the,  274 
De  Luyues,  Mr.,  168. 
De  Martin,  Dr.,  403. 
Dembowski's  observations  of  double  stars, 

xix. 
Density  of  the  earth,  120. 
Dermestes  lardarius,  418. 

injurious  to  silk-worm  eggs, 
413. 
De  Rosny,  Mr.  Leon,  669. 
De  Saporta,  Mr.,  198. 
DeSinety,Mr.L.,826. 
De  Smet,  Rev.  Peter  John,  682. 
I>e8or,  Prof.,  Ixxvi. 
Pesulphnrlzing  coke,  689. 
Determination  of  the  altitude  of  clouds, 

108. 


Detmer«Dr.,406w 

Dewar,  Mr.,  xxxviii. 

De  Witt  Clinton,  Mr.,  264. 

Dialysis  of  vegetable  cuticles,  164. 

Diameter  of  fixed  star?,  37. 

Diatoms,  monograph  of  the,  270. 

Di  Cesnola,  General,  Ixxix.,  812. 

Dickey,  Capt.  J.  C,  261. 

Dietrich,  Dr.,  862, 384, 886. 

Diin-action  gratings,  154. 

Diffusion  oicarbonic  acid,  166. 

Digestive  ferments^  187. 

Diuornis,  281. 

Discovery,  important  astronomical,  2Sw 

of  King  Carl  Land,  220. 
Disease  and  climate,  651. 
Doe  and  coyote,  314. 
Dohm,  Dr.  Anton,  xc. 
Dohni's  zoological  station,  zc.,  zci 
Doldrums,  meteorology  of  the,  117. 
Dolicho-platycephalic  skull,  313. 
Dolomites  of  the  United  States,  198, 
Domestic  and  household  economy,  409. 
Donati,  Prof.,  xxxv.,  682. 
Donation  of  land  to  the  California  Acade- 
my, 663, 664.  - 
DonKin,  Mr.,  xxxix. 
Donnah,  Mr.  O.  A.,  262. 
Doppler,  Mr.,  129.  • 
Dor,  Prot,  326. 

Double-image  micrometer,  new,  186. 
Double  stars,  new,  2. 
Dougall,Dr.,639. 
Dove,  Prot,  Ixiii.,  66. 

on  climate,  79. 
Draper,  Dr.  Henry,  xxv.,  xxxviii.,  Ixxxiv.. 
137, 176, 186. 

photographs  of,  xxxvi. 

Dr.  J.  C„  874. 

Dr.  John  W.,  49, 874. 

essays  of,  xxxvi. 
Drawing-ink,  improved,  546. 
Dresser,  Mr.  Henry  E.,  836. 
Drift-wood  in  Nova  Zembla,  226. 
Drinking  water,  646. 
Drosera,  nabits  of,  368. 
Drowned,  resuscitating  the,  629. 
Drying  cloth  fabrics,  577. 

oil  color  and  varnish,  684. 
Db  Cbailln,  IviL 

Journeys  of,  214. 
DQChartre,'Mr.,  879«  • 
Dudley  Observatory,  xxv. 
Duffy,  Mr.  James,  441. 
Dufour,  Mr.,  xcix.,  65, 155. 
Duhamel,  Mv,,  177. 
Dujardin-Beaumetz,  Mr.,  686, 637. 
Dn  Moncel,  Count-.  126,147. 
Du  Mothay,  Tessie,  cxxvii.,  cxxx.,  481. 
Dunal,  Mr.,  379. 
Duncan,  Prot,  340.  . 
Dunker,  Mr.,  65. 
Dupin,  Baron  P.  C.  F.,  682. 
Dupont^r.,  423. 
Dnppa,  B.  T.,  688. 
Dnrand,  Mr.,479. 

Mr.  Ellas,  683. 
Durante  Mr.,  liii. 

Dwelling-rooms,  the  treatment  of  new. 
617.  ' 

Dyeing  feathers,  582. 

.        silk,  67a 
Dyer,  Mr.  Henry,  669. 

Mr.Thl«tletOD,871,899L 
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Dyes,  new,  5S8. 

Dykeman,  Mr.,  464. 

DyDamical  theory  of  gaseB,  165, 171. 

Dynamite,  action  of,  635. 

E. 

Earthquake  in  Northern  Italy  (June  29),  92. 

waves,  66. 
Earthqaakes.  zxvL 
Earth's. density,  a  new  determination  of, 

120. 
Easterly  carrent  in  England,  88. 
Eaton,  Prod  D.  C,  cvL 
Ebermayer,  Mr.,  81, 426. 
Ebony  stain  for  wood,  653. 
Echini,  revision  of  the,  266. 
Echoes,  harmonic,  163. 
Eckelson,  Mr.  A.  O.,  261. 
Eckstein,  Mr.,  649. 
Eclers,  Mr.,  Hi. 

Eclipses  of  Jnpiter's  satellites,  60. 
Economic  geology  and  mineralogy,  U. 
Edge,  Mr.,  220. 
Edmborgh  Observatory,  62. 
Edland,Mr.,  151. 

theory  of  electricity  of,  xzxv. 
Edmunds,  Dr.  M.  C,  435. 
Edwards,  Mr.  Henry,  liii.j  676. 
Eels,  preparing,  for  cooking,  485. 

reproduction  of,  806. 
Efficiency  of  electrical  machines,  161. 
Egyptian  fisheries,  46  J. 
Ehrenberg,  Prof.,  xcii.,  269. 
Eichhom,  Mr.,  384. 
Eisfeldt,  Mr.,  666. 
Elastic  Dands,  improved,  669. 
Electric  apparatus  for  indicating  leakage 
m  ships,  637. 
condensation.  160. 
current  and  light,  160. 
current,  spontaneous.  126. 
phenomena  of  crystals,  188. 
f^ark,  nature  of  the,  140. 
storm,  January  7-8, 1873, 71. 
Electrical  machines,  efficiency  of,  161. 

property  of  glycerine,  133. 
Electricity,  zxzv. 

atmospheric!  113. 
^  and  capillarity,  166. 
and  heat,  126. 
Bd]nnd*8  theonr  o^  173. 
for  curing  toothache,  644. 
for  illumination,  606. 
in  gases,  dissipation  of,  134. 
nature  of,  140. 

and  the  growth  of  plants,  872. 
silent  dissipation  of,  178. 
Electro-capillary  pile,  126. 

-magnets,  best  conditions  for,  147. 
-stannns,  method  of  plating,  668. 
Electrotypes,  moulds  for,  647. 
Sleode8,807. 

Elie  de  Beaumont,  M.,  27. 
Ellery,  Mr.,  81. 
Elliott,  Mr.  Henrr  W.,  IzvL 
Elodea  canadensis,  364. 
Eisner,  Dr.,  604, 64& 
Emanations  from  Victories,  682. 
Embryology,  Ixxziz. 
Emden  herrbg  fishery.  431. 
Employment  of  natural  eases,  208. 
Enamel  for  copper  cooking-vessels,  476. 
Encke*s  comet,  61. 
Endemann,  Dr.,  478. 


Endlich,  Dr.  F.  M.,.1iv.,  26L 
Endowment  in  the  United  States  Treas- 
ury, benevolent,  666. 
Engelhart,  Prof.,  211. 
Engelmann,  Dr.  George,  cv. 
Engineering  and  mechanics,  611. 
England,  ancient  vegetation  in,  870. 

borings  in  the  snb-Wealdeu,  211. 
easterly  current  in,  88. 
Importation  of  cured  fish  into, 

460. 
potato  disease  in,  897. 
report  on  scientific  instruction 
in,  672. 
Entomology,  xcviii. 
Entozoa  and  entophyta  in  man,  832. 

and  the  grouse  disease,  296^  631. 
Eobasileus,  ci. 
Eozoon  canadense,  268. 
Eqnisetnms  and  calamltes,  870. 
Erckmann.  Mr.,  64S. 
Ercolani,  Prof.,  307. 
Erdman,  Mr.,  270. 
Espy,  Mr.,  69,  76. 
Etnnoloey  of  the  peat  bogs,  341. 
Eucalyptus  globulus,  878. 

propagation  of  the,  880. 
value  of  the.  616. 
Europe,  fallow  deer  indigenous  in,  284. 
fossil  horses  of  Southern,  801. 
Evans,  Mr.  John,  226. 
Evaporation  from  plants,  866. 
Excreta,  Stanford's  process  of  treating,  634. 
Exhalation  of  moisture  by  plants,  368. 
Exhibition,  Centennial,  661. 
Experiments  on  steam-boilers,  620. 

with  the  Westiugbouse  air 
brake,  632. 
Explorations  in  the  Adriatic  in  1870, 216. 
in  Australia,  231. 
Canadian,  236. 
of  Capt  W.  A.  Jqnes„  264. 
on  the  coast  of  Algiers,  242. 
of  Dr.  Hayden  in  1873, 248. 
in  New  Guinea,  280, 287. 
in  Spltzben;en,  262. 
in  the  Quli  of  St  Lawrence, 

216. 
interoceanic  canal,  266. 
of  Lieut  Wheeler,  223. 
of  Lieut.  Wheeler  in  1878, 26L 
of  Prot  Cope,  819. 
of  ProU  Powell,  268. 
ofW.H.Dan,246. 
Siberian.  229. 
South  Polar,  22L 
Explosion  in  a  flour  mill,  6D9, 
Explosive  oils,  68& 

paper  .cartridges,  636. 
Explosiveness  of  petroleum  prevented,  664 
of  wet  gun -cotton,  12,  88, 
642,6^ 
Explosives,  new  form  oi;  53p. ,    ^  . 

P. 

Factories,  liUtudous  emanations  from,  632. 

Faidherbe,  Gen.,  Ixxviu 

Fallow  deer  indigenous  in  Europe,  284. 

Faraday,  Prof.,  Ill,  139, 14& 

Fauna  of  St  George's  Bank,  218. 

Favre,  Mr.,  88L 

Faye,  Mr.,  xxL,  42, 56b    .  . 

Fayrer,  Dr.,  290, 629. 

Feathers,  dyeing,  682. 
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Febraary  mioimnm,  67. 
Fedchenko,  Alexis,  083. 
Feldspar  aud  saline  solations,  888. 
Felting,  treatment  of  hair  for,  649. 
Fergasou,  Mr.  James,  220. 

Prot,  1. 
Fergnsson,  Sir  William,  382. 
Fermentation,  alcoholic,  184. 

and  silicate  of  soda,  184. 
Ferments,  separation  of  digestlTe,  187. 
Ferrel,Mr.,103. 
Ferrier,  Mr.,  Izzxii. 
Fertilization  in  grasses,  868. 

of  yncca,  802. 
Fertilizers  with  nitrogen,  410. 
Feachtwanger,  Dr.,  198. 
Fibres,  micro-chemical  investigation  of, 
672. 
silver  coating  of,  660. 
Fibrine,  artificial,  042. 
Fichtellte,  180. 
Field  A  Co.,  Messrs.,  478. 
Field-mice,  extermination  of,  412. 
Filler  of  spun  glass,  489. 
Findlay,  Mr.,  226. 
Finkeuer,  Prof.,  472. 
Finsch.Dr.,214,46S. 
Fire,  plaster  as  a  protection  against,  408. 
Flre-eztingnishcr,  steam  as  a,  470. 

-proof  powder-chests,  010. 
Fischer.  Mr.,  668. 
Fish,  a  large,  817. 

Commission,Unlted  States,  zc.,xcii., 

xciii.,  cxiv..  838. 
cnltivAtion  or,  in  ditches  aud  ponds, 

448. 
cnrions,  842. 

inspection  law  of  Canada,  466. 
of  the  Caspian  Sea,  469. 
pickle,  utilization  of  old,  602. 
Fish-eggs  and  fi*y,  American,  469. 
-guano,  387. 

-ponds,  treatment  of,  462. 
•scales,  shower  of,  860. 
-way  at  Holyoke,  ex. 
Fisheries  and  pi8cicuUare,427. 
Fishery  and  game  laws  of  Ohio,  467. 
law  of  Pennsylvania,  439. 
laws  in  Germany,  488. 
models  at  the  Scandinavian  ex- 
hibition, 429. 
Fishes,  the,  cii. 

influence  of  pressure  on,  407. 
respiration  in,  804 
Fizean,Mr.,37,128,663. 
Flannel,  bleaching  discolored,  608. 
Fleck,  Mr^  648, 647. 
Fleming,  Dr.,  883. 
Flies,  do  they  eat  pollen  ?  298. 

hibernation  of,  362. 
Flint  and  qnartz,  alcohols  from,  186. 
Flora  of  the  Island  of  St.  Paul,  86& 

of  the  pliocene  of  Central  France, 
198. 
Florida,  mammals  of,  286. 

prehistoric  cannibalism  in,  881. 
Flour  and  sunlight,  486. 

mill,  explosion  in  a,  609. 
paste,  improved,  650. 
Flow  of  water  in  rivers  and  canals,  167. 
Flower,  Prof.  William  H.,  816. 
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Palmieri,  Prof.,  26. 
Panama,  Urania  leilus  in,  337. 
Paper  coated  with  graphite^  664. 
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paper  for  artificial  grass,  693r 
vegetable,  693. 
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new  members  of  Academy  of,  674. 
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States,  613. 
Railway  brake,  screw,  621. 

Master  Mechanics'  Association, 
639. 
Rain,  exhaustion  of  grain  and  hay  by, 
414. 
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of  the  plane  of  polarization  un- 
der magnetic  influences,  148. 
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place  at  sea,  ascertaining  a,  2R1, 
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Silex  in  the  soil,  importance  of,  884. 
Silicate  of  soda,  antiputrescent  qualities  of, 
.    007.634. 

of  soda  and  fermentation,  184. 
Silk,  dyeing,  07& 

improvement  in  the  manufiictare  o^ 

070. 
removal  of  gum  from,  OOO. 
without  the  silk-worm,  070. 
yellow  color  of,  070. 
Silk-worm  disease,  391, 892. 

cure  of,  392. 
decrease  of,  419. 
houses,  temperature  of,  412. 
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Silk-worms  and  violet  lislit,  S74. 
Silks  and  woolens,  cleamng,  474. 
Silllman,  Prof.,  liv. 
Silver  coating  of  fibres,  600. 

new  way  of  cleaning,  504. 
Silvering  glass,  new  method  of;  GOT. 

{dass  vessels,  061. 
Simmons,  lir.,  71. 4S7. 
Simon,  Mr.,  Izxxli.,  zclz. 
Simonin,  Mr.,  549. 
Simonsen,  Capt,  8C2. 
Sinai,  Moant,  234. 
Sin^nite,  a  new  mineral,  198. 
Sirins,  satellite  of,  85. 
Sirocco  carries  sand  from  Africa,  233. 

in  Jerasalem,  C7. 
Skin,  sappression  of  excretions  of  the, 

272 
Skull',  dilnvial,  of  Nagy  Kflp,  280. 
Sky,  blue  color  of  the,  230. 
Slack,  Dr.  J.  H.,  cxv.,  459. 
Slag,  ashes,  etc.,  for  building-stone,  612. 
Sraalhvood,  Dr.  Charles,  xxxiv.,  G85. 
Smee,  Mr.  A.  H.,  381. 
Smith,  Mr.,  438. 

Mr.  P.  J.,  156. 
Mr.  G.,  274. 
Mr.  Henry,  Ixxz. 
Mr.  Leigh,  Ixiii.,  397. 
Mr.  Wifioughby,  150. 
Prof.  Hamilton  L,  870, 693. 
Prof.  8. 1.,  xcviii. 
Smith's  monograph  of  the  diatoms,  270. 
Smithsonian  Institution,  xx.,  xxi.,  xxx., 

xcix.,  cv.,  Oe,  67,  75, 122,  280, 839, 349. 
Smitt.  Prof.,  xcvi. 
Smock,  Prof.  John  C,  203. 
Smyth,  Prof.  C.  P.,  62. 
Snake  bites  and  artificial  respiration,  629. 

Chinese  i*emedy  for,  630. 
SneIns,Mr.,523. 
Snow,  limit  of  perpetual,  ^6. 
meteoric  dust  in,  209. 
Soap,  improved,  473. 
Soaps,  proper  combinations  in,  4S7. 
Society  of  Telegraphic  Engineers,  670. 
Socolofi;  Mr.,  272. 

Soda,  acetate  of,  for  preserving  food,  476, 
498. 
and  polassa  (sulphate),  for  bleach- 
ing, 602. 
carbonate  of,  for  bums,  630. 
hydrosulphite  of,  for  indigo,  604. 
manufacture  of,  cxxviL 
purification  of  caustic.  663. 
sulphite  of,  for  bleaching,  603. 
Soil,  organic  substances  in,  386. 

silex  in,  384.    • 
Solar  atmosphere,  absorption  of  the,  23. 

spectrum  of  the,  40. 
heat  reflected  irom  Lake  Geneva,  165. 
rays,  chemical  force  of,  186. 
spots  and  protuberances,  8, 4. 
and  rain-fall,  123. 
magnetism,  and  auroras,  46,47. 
system,  stability,  of  the,  88. 
Solidification  of  nitroas  oxide,  133. 
Sollas,  Mr.,  liii. 
Somerville,  Mr.,  cxxx. 
Sommer,  Mr.  E.  J.,  253. 
Sonstadt,  Mr.,  180. 
Sortais,  Mr.,  537. 
Sounding-lines,  improved,  235. 
Sounds,  analysis  of  compound,  166.  ] 


South  America,  nitre  in,  191. ' 
Sonthpolar  explorations,  221. 
Soy,  Cninese  preparation  u^  506L 
Space,  resisting  medium  in,  51. 
Spalding,  Mr.,T2cxxii. 

Species  of  plants  in  the  United  States  de- 
scribed in  1873, 375. 
Spectra  of  the  snn*s  limb  and  centre,  45. 
of  simple  and  compound  bodies, 
153. 
Spectroscope-micrometer,  new,  136. 
Spectroscopic  observations  of  the  transit 

of  Venus,  52. 
Spectrum  of  the  Solar  atmosphere,  40. 
Sperenburg  well,  65. 
Sphoeria  typliina,  400. 
Spinelli,  Mr.,  96. 

Spitzbergen,  recent  explorations  in,  268. 
Sponge  trade,  569. 
Spontaneous  combustion  of  hav,  423. 

of  oily   cottoR- 
waste,  609.      . 
electric  currents,  126. 
Sporer,  Mr.,  his  observations   upon  the 

sun,  40. 
Sprengel,  Dr.,  xllv.,  586. 
Spring  water  on  meadow-gra^  386. 
Springmahl,  Mr.,  603. 
Stable  manure,  improved  use  of^  888. 
Stahlberg,  Dr.,  685. 
Stall,  Mr.,  416. 

Standard  for  numbering  yam,  613. 
Stanford,  Mr.  Edward  C.,  380, 634. 
Stanley,  Gen.,  Ixviii.,  261. 
Mr.,  Ixxiii.,  672. 
Star  atlas.  Prof.  Heis*,  1. 
catalogue,  American,  1. 
shower,  cometary,  12. 
Stars,  diameter  of,  37. 

distribution  of  the,  36. 
Statistical  Congress,  International,  666L 
Statistics  of  Canada  fisheries,  427. 

of  Egyptian  fisheries,  460. 
Steam  as  a  fire-extinguisher,  470. 
Steam-boiler  explosions,  520. 
-boilers,  glycerine  in,  580. 

pipes  and  casing  for,  630. 
-packets  for  engines,  521. 
Stearns,  Mr.  R.  E.  C,  810, 832. 
Steel  and  iron,  union  of,  591. 

experiments  on  the  strength  of,  5401 
temper  of,  and  magnetism,  148. 
tempering,  662. 
tools,  hardening,  608. 
Steenstmp,  Dr.,  328, 341, 674. 
Steever,  Lieut.,  Ixxii. 
Stefan,  Mr.,  17L 
Steinberg,  Mr.,  826. 
Stellar  photometry,  68. 
Stephan,  Prof.,  xxxvi.,  15, 37, 56. 
Sterlet,  culture  of,  452. 
Sterling,  Dr.  Elisha  T.,  441. 
Stevens,  Mr.  E.  A.,  675. 
Mr.  H.,  262. 

Instltnte  of  Technology,  674. 
Stevenson,  Mr.  James,  261, 809. 
Prof.  J.  J.,  200,  264. 
Stewart,  Dr.  J.  Lindsay,  685. 
Stieda,  Dr.,  cii. 
Stinde,  Dr.,  496. 
Stockhardt,  Prof.,  410. 
Stockwell,  Mr.,  xxi.,  88. 
Stohman,  Mr.,  cvii. 
Stone,  artificial}  cxzv; 


INDEX. 


711 


Stone,  Mr.  Livingston,  czv.,  805, 459, 464. 
Storiu  charts  of  the  Atlantic  Ocean,  123. 
in  Nova  Scotia,  97. 
warnin&fs,  Prestel  on,  101. 
Storms  of  Northern  Europe,  87. 
Strachey,  Gen.  B.,  226. 
Strasbnrger,  Prof.,  civ. 
Straw,  dyeing  green,  681. 
Streintz,  Mr.,  zzzvi.,  15L 
Strieker,  Prot,  648. 
Strave,  Prof.,  xx.,  28, 67. 
Stuart,  Mr.,  Ivii. 
Stukle,  Mr.  H.  W.,  261. 
Submarine  cable,  a  whale  entangled  in,  510. 
Substitute  for  double  windows,  406. 

for  milk  for  calves,  S90. 
Snb-Wealden,  borings  in  the,  211. 
Sugar-making  with  centriftigal  action,  664 
Suhms,  Dr.,  294. 
Suint,  uses  of,  417. 
SnlUvant, William  S.,  685. 
Sulphide  of  carbon,  odor  of,  removed,  564. 
Sulphur  tames  destroying  insects,  890. 
Snlphurct  of  calcium  a  remedy  for  phyl- 
loxera. 394. 
Sulphuric  acid  on  lampblack,  612. 

on  wine,  403. 
Summers,  Mr.  William,  253. 
Sun,  constitution  of  the,  42. 

daily  photographs  of  the,  60. 
diameter  of  the,  41. 
red  flames  of  the,  49. 
Sporer's  observations  on  the,  40. 
variable  size  of  the,  2. 
Sun's  crust,  constitution  of  the,  52. 
heat,  force  derived  fW>m  the,  63. 
limb  and  centre,  spectra  of  the,  46. 
spots,  influence  of,  on  temperature 

and  rain,  100. 
surface,  temperature  of  the,  43. 
Sunlight,  nature  of,  137. 

on  flour,  effect  of,  486. 
on  olive-oil,  612. 
Suppression  of  excretions  of  the  skin,  272. 
Survey  of  Northern  boundary,  257. 
Snsani,  Mr.,  392. 
Sutro  tunnel,  report  on  the,  516. 
Switzerland,  rain-fall  in,  67. 
Sydow,  Count  Emil  von,  685. 
Symons,  Mr.,  xxxi.,  123. 
Synoplotherium,  286. 

laniuB,  286. 
Szeke1y*s  brilliant  photographs,  676. 

T. 

Tacchini,  Prot,  8.    . 
Taggart,  Mr.  W.  R,  251. 
Taking  cold,  theory  of,  616. 
Tallow,  purification  of,  488,  606. 
Tamm.  Mr.  Hugo,  192. 
Tammite,  a  new  mineral,  1<)2. 
Tannin  and  gelatine  for  fixing  aniline  col- 
ors, 680. 
Tarry,  Mr.,  80. 

Tasnkend,  new  observatory  at,  17. 
Tea-culture  in  Japan,  401. 
Teasel-cards,  preservation  of,  603. 
Technical  schools,  674. 
Technology,  cxxiv.,  646. 
Tegetmeier,  Mr.,  287. 
Telegraph  to  Australia,  126. 
Telegraphic  communication,  free,  663. 

Engineers,  Society  of,  670. 
Telegraphy,  system  of  optical,  161. 


Telescope,  most  powdrftil,  zziv. 
Telescopes,  mirrors  for,  693. 

power  of  small,  152. 
Temper  of  steel  and  magnetism,  148. 
Temperature  and  rain  and  sun's  spots, 
100. 
during  germination,  360. 
of  animals,  efi'ect  of  heat  ou, 

272. 
of  rivers,  63. 

of  silk-worm  houses,  412. 
of  soils,  381. 
of  the  ground,  influence  of 

forests  on  the,  81. 
of  the  sun's  surface,  43. 
points  of  minimum,  68. 
Tension  of  vapors,  144. 
Terby,  Mr.,  31. 
Terrell,  Mr.,  179. 
Terrestrial  magnetism,  zxvi. 

and  barometer,  149. 
mollusca  in  the  Bahamas,  333. 
physics,  xxvi. 

and  Meteorology,  68. 
Testing  iron,  new  method  of,  516. 
Testini,  Mr.,  182. 
Tests  for  gilding,  660. 
Thallene  and  other  solid  hydrocarbons, 

181. 
Thanatophidia,  290. 
Thaumops  pellncida,  296. 
Theory  of  electricity,  Edlund's,  178. 
of  gases,  dynamical,  172. 
of  "taking  cold,"  615. 
the  nebular,  88. 
Therapeutics  of  hyoscyamns,  622. 
Thermometers,  derangement  in  carrying, 

74. 
Thibault,  Mr.,  172,  633. 
Thiel,Prof.,4U0. 

Thierry,  Siinou  Dominique  Amedde,  685. 
Thilorier,  Mr.,  182. 
Thomas,  Prof.  Cyrus,  xclx.,  232, 236. 
Thompson,  Mr.  Gilbert,  2Ki. 

Prof.,  258. 
Thomson,  Mr.,  276. 

Prof.  Wyville,  Ivii.,  xclii ,  248, 

672. 
Sir  William,  Iv.,  171, 173. 
Thorpe,  Mr.,  xl. 
Thtya  occidentalis,  263. 
Thurber,  Mr.  George,  654. 
Tide  gauge,  self-registering.  66. 
Tillman,  Lieutenant  Samuel  B.,  258. 
Time,  observing  minute  intervals  of,  128. 
regulation  of,  by  observatories,  16. 
Timothy  grass,  disease  of,  400. 
Tin  in  Australia,  191. 
Tingley,  Prof.  J.,  655. 

Tinning,  coppenng,  etc.,  wet  method  o^ 
589. 
linen  and  cotton  fabrics,  607. 
Tissandier,  Mr.,  124, 668. 
Tisy,  Mr.,  620. 

Tobacco  smoke,  nicotine  in,  628. 
Tobias,  Mr.  H.  B.,  229. 
Toothache  cured  by  electricity,  644. 
Torpedoes,  protecting  ships  against,  622. 
Torrey  Botanical  Club,  71,  664. 

Prof.  John,  654, 636. 
Tourmaline,  201. 
Toynbee,  Capt.,117. 
Tracing-paper,  improved,  645. 
Trade  in  preserved  meats,  499. 
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Trade  in  sponge,  509. 

Tnuifiit  infltminent  at  liabon,  67. 

of  Venas,  spectroscopic  observa- 
tions of  the,  52. 
Translations  of  Assyrian  and  Egyptian 

texts,  310. 
Travels  in  the  Moluccas,  329. 

of  Palladins  in  China,  224. 
Treat, Capt. U.S.,  488. 

Mrs.  Mary,  Ixxxviii,  294, 829. 
Trees,  inflaence  of,  upon  rain,  71. 
Treatlin,  Mr.,  626. 
Tribe,  Mr.,  xL 
Trogosoma  harrisii,  807. 
Troost,  Mr.,  xxxik.,  xlii. 
Trout,  food  for  diminntive,  447. 

increase  of  size  ot  44S,  457. 

natnrallzation  of,  in  New  Zealand, 
447. 

rate  of  growth  of,  457. 
TschekanowskI,  Mr.,  Ixiv.,  229. 
Tnbercnlons  matter  inoculated,  273. 
Tnbulariau  bydroids,  290. 
Tucker,  Mr.,  505. 

Tumbler  pigeon,  habits  of  the,  349. 
Tnngstate  of  copper  and  aniline  black,  584. 
Turacine,  copper  in,  190. 
Turbine  wind  motor,  53S. 
Turkestan,  new  scaphirhynchus  in,  336. 
Turkey,  man  in  the  miocene  o^  279. 
Turkeys,  ash-colored,  411. 
Turpentine  as  an  antidote  to  phosphorus, 

627 
Twining,  Major  W.  J.,  Ixviii.,  268. 
Tyndale,  Gen.  Hector,  676. 
TyndaU,  Dr.,  672. 

endowment,  676. 
Type,  nickel-plated,  647. 
Typhoons  of  China  and  Japan,  105. 
Tyson,  Capt,  238, 239. 

U. 
Ucke,  Mr.,  626. 
Ulbricht,Mr.,383. 
Ungerer,  Mr.,  667. 

United  States  fisheries,  German  report  on 
the.  458. 
Naval  Observatory,  history 

of  the,  657. 
rain-fall  in  the,  67. 
salmon-breeding  establish- 
ment, 443. 
Upper  coal-measures  west  of  the  AUegha- 
nies,  200. 
currents  of  air,  104 
Urania  leilus  in  Panama,  337. 
Uranus,  moons  of,  8. 

new  tables  of,  17. 
Urine  of  animals,  eflfect  of  food  on  the,  396. 
Use  of  natural  phosphates,  406. 

V. 

Vaccination,  benefits  of,  616. 
Vaccine  virus,  active  principle  of,  617. 
Vacuum,  to  cast  metal  in  a,  691. 
Vaillant,Mr.,291. 
Van  Amburg,  Mr.,  338. 

Benedcu,  Prof.,  303. 

Ruth,  Mr.,  516. 

Tieghem,  Mr.,  cv. 
Vapors,  tension  of,  144. 
Variable  stars  and  asteroids,  60. 
Variation  of  the  barometer,  semidiurnal, 
108. 


Varley.  Cornelius,  086. 
Vamisn  for  basket-ware,  RS6. 

how  to,  606. 
Vauqneliu,  Mr.,  406. 
Vegetable  ivory  in  bone-dust,  668L 
parchment,  593. 
poisons  and  chloroform,  627. 
Velan,Mr.,242. 
Velocity  of  light,  new  determination  of 

the,  128. 
Venus,  papers  on  the  transit  of,  9. 

spectroscopic  observations  on  the 

transit  of,  52. 
transit  of,  xxiii. 
Vergnette-Lamotte,  Mr.,  404. 
Vermicelli,  Chinese  preparation  of^  504. 
Vermin  asphyxiator,  394. 
Verneuil,  M.  de,  686. 
Verreaux,  Jules,  686. 
Verrill,  Prof.,  lix.,  xcii.,  cxiv.,  218, 660. 
Vertebratae,  ci. 
Vertebrates,  classes  of,  342. 
Vessels  for  transporting  milk,  476. 
Vesuvius,  eruption  of,  26. 
Vibration  of  cords,  177. 
Vibrios,  nutrition  of;  268. 
Vienna,  British  fishery  products  at,  427. 

Exposition,  American  department 

of  the,  662. 
German  fishery  products  at,  429. 
Villari,  Mr.,  xxxvi. 
Vincent,  Mr.,  386. 

Sir  Charles  W.,  536. 
Vines,  Rev.  R.  P.  B.,  82. 
Vineyards,  protecting,  by  artificial  clonde^ 

881 
Violet  light  and  silk-worms,  274 
Virgulana,  217. 
Viridin,  181. 
Viscum  album,  368. 
Voelcker,  Mr.,  cix. 
Vogel,  Dr.  H.  C,  xxxvi.,  8, 23, 127. 
Vohl,  Dr.,  597. 
Voigt,  Prot,  416. 
Volt,  Mr.  Carl,  xlii.,  609. 
Volcanic  eruptions  in  Iceland,  201. 
Volta,  Mr.,  114 
Von  Asten.  Dr.,  xx.,  61. 

Drasche,  Dr.  Richard,  Ixiv.,  26^ 

Hattorf,  Mr.,  Ixxv. 

Horskyfeld,  Mr.,  388. 

Linstow,  Mr.  C,  xcvii. 

LoBchmidt,  Mr.,  166, 171. 

Maydell,  Dr.,  625. 

Muller,  Baron,  civ.,  231, 677. 

Niessl,  Mr.,  56. 

Richthofen,  Mr.,  191. 

Rossum,  Mr. ,  293. ' 

Rothenhan,  Mr.,  390. 

Schab,  Mr. ,  Ixxvi. 

Siebold,  Prof.,  Ixxvi.  - 

Tnnner,  623. 

Willemoes-Snhm,  Dr.,  243. 
Voyages,  long  balloon,  534 
Vulcan,  the  planet,  61. 
Vulcanized  rubber  and  ozone,  182. 

W. 

Waagen,  Prof.,  3,^4. 

Wabash  Vallev,  forests  of  the,  867. 

Wagler,  Mr.,  316. 

Wagner,  Prof.  A.,  29,  41, 653. 

Dr.,  596, 613. 
Walker,  Gen.,  I. 
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Walker,  Lieat.  L.  H.,  SS3. 

Mr.,  Ivli. 
Wallace,  Dr.,  527. 
Walls,  water-prooflng,  617. 
Walpole,  Mr.  Spencer,  43S. 
WaltenhdfeD,  Pruf.,  lau. 
Walzan,  Mr.,  556. 
Wanklyn,  Mr.  J.  Alfred,  486, 601. 
Warburg,  Mr.,  134, 173. 
Ward.  Dr.,  Ixxxili. 
Washing  woolen  clothing,  474. 
Wasp,  a  tamed,  292. 
Waste-pipes,  conical.  496. 
Water,  action  of,  on  lead  pipes,  641. 
for  drinking,  646. 
organic  imparities  in,  646u 
Water-proof  coating  for  walls,  617. 

pasteboard,  649. 

reuderlus  fabrics,  676. 

varnish  from  blood,  6S4. 
-spouts  and  cyclones,  107. 
Watson,  Prof.,  xxii.,  60. 
Waves  in  the  oceans  and  harbors,  118. 
Wawra,Dr.,  civ. 
Wax  on  plants,  366. 
Way,  Mr.  Samuel  A.,  Ixxix. 
Weather  Bureau,  64»  74w 

influence  of  the  moon  on  the, 

98. 
telegraphy,  international,  78;. 
Weber,  Mr.,  xxxviiu 
Weeds  and  manures,  417. 
Weidenbusch,  Dr.,  470. 
Weinhold,  Prof.,  148. 
Weinliff,Mr.R.,630. 
Weinreich  &  Schroedor,  Messrs.,  6C4. 
Weisbach.  Prof.,  193. 
Weiske,  Mr.,  396. 
Weiskoff,  Mr.,  489. 
Weldon,  Mr.,  cxxx. 
Well  in  Sperenberg,  66. 
Wells,  Capt.  T.  C,  Ix.,  Ixiv. 
Wendt,M!^r.,621. 
Werner.  Mr.,  489. 
Wertheim,  Mr.,  161. 
West  Indies,  anti-Onlf-Stream  in  the,  12L 

fossil  corals  of  the,  340. 
West  of  the  AUeghauies,  upper  coal  meas- 
ures, 200. 
Wet  method  of  tinning,  coppering,  etc.,  589. 
Whale  entangled  in  a  submarine  cable,  540. 
Wheeler,  Lieut.  George  M.,  liv.,lxix.,  223, 
261,253. 
Mr.  Charles,  692. 
Mr.WilliamD.,254. 
Whewell,Mr.,92. 
White,  Dr.  Buchanan,  197. 
Mr.R.B.,866. 
Prof.  Charles  A.,67& 
White-metal  alloys,  663. 
Whiteaves,  Mr.,  Iviii.,  216. 
Whitney,  Mr.  Solon  P.,  686. 
Whittlesey,  Mr.  Charles,  806. 
Wiche  Land,  220. 
WIerzbickl,  Dr.,  98. 
Wiesner,  Prof.,  360. 
Wild,  Prof.,  77. 
Wilde,  Mr.  J.  J.,  243, 606. 
Wilder,  Prof.  B.  G.,  IxxxlL 
Wilkes,  Mr.  Charley  261. 

Exploring  Expedition,  663. 
Williams,  Mr.,  12. 
WilliamBon,Dr.,684. 

ProtA.W.,679. 


Wills,  Mr.,  183. 
Wilson,  Dr.  8.  W.,  460. 

Mr.  A.  D.,  260, 261. 
Winchell,Mr.N.H.,207. 
Wind  motor,  turbine,  638. 
Windows,  substitute  for  double,  495. 
Winds  and  health,  relation  of,  64i). 
distribution  of  seeds  by,  853. 
of  the  globe,  122. 
Wine,  fl^ezing  of.  406. 

influence  of  sulphuric  acid  on,  403. 

preservation  by  heat,  404. 

red,  nreserved  by  Pasteur's  method, 

Winlock,ProfM60. 

Winston,  Mr.  T.,  262. 

Winter  of  1871-72  injurious  to  vegetation, 

363. 
Wise,  Prof.,  xxxlii.,  104. 
Wisllceuus,  Dr.,  xxxiv.,  113. 
Wissocq,  Mr.,  394. 

Withered  leaves,  composition  of,  380. 
Witskof,Dr.,626. 
Wohler,  Prof.,  xliii.,  671. 
Woeikof,  Dr.  A.,  xxxi.,  122. 
Woldrich,  Prof.,  277. 
Wolf,  Mr.  John,  264. 
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Written  by  Himself.    In  Three  Volumes.    12mo,  Cloth,  $2  00  per  vol. 

BULWER'S  PROSE  WORKS.  Miscellaneous  Prose  Works  of  Edward  Bulwer. 
Lord  Lytton.    2  vols.,  12mo,  Cloth,  $3  50. 

BULWER'S  HORACE.  The  Odes  and  Epodes  of  Horace.  A  Metrical  Translation 
hito  Ens^lish.  With  Introduction  and  Commentaries.  By  Lobi>  Lytton.  With 
Latin  Text  from  the  Editions  of  Orelli,  Macleane,  and  Yonge.   12mo,  Cloth,  $1  75. 

BULWER'S  KING  ARTHUR.  A  Poem.  By  Eabl  Lytton.  New  Edition.  12mo, 
Cloth,  $1  75. 

BURNS'S  LIFE  AND  WORKS.  The  Life  and  Works  of  Robert  Bums.  Edited 
by  RoBEUT  Chamuebo.    4  vols.,  12mo,  Cloth,  $6  00. 

REINDEER,  DOGS,  AND  SNOW-SHOES.  A  Journal  of  Siberian  Travel  and  Ex- 
plorations made  in  the  Years  18G5-'67.  By  RiouAun  J.  Bcsu,  late  of  the  Russo- 
American  Tele^aph  Expedition.    Illustrated.    Crown  8vo,  Cloth,  $3  00. 

CARLYLE'S  FREDERICK  THE  GREAT.  History  of  Friedrich  IL,  called  Frederick 
the  Great.     By  Thomas  Cablyle.    Portraits,  Maps,  Plans,  &c.    6  vol«.,  12mo. 

Cloth,  $12  00. 

CARLYLE'S  FRENCH  REVOLUTION.  History  of  the  French  Revolution.  Newly 
Revised  by  the  Author,  with  Index,  &z.    2  vols.,  12mo,  Cloth,  $3  50. 

CARLYLE'S  OLIVER  CROMWELL.  Letters  and  Speeches  of  Oliver  CromwelL 
With  Elucidations  and  Connecting  Narrative.    2  vols.,  12mo,  Cloth,  $3  50. 

CHALMERS'S  POSTHUMOUS  WORKS.  The  Posthumous  Works  of  Dr.  Chalmers. 
Edited  by  his  Sou-in-Law,  Rev.  William  Hanna,  LL.D.  Complete  in  9  vols., 
12mo,  Cloth,  $13  50. 

COLERIDGE'S  COMPLETE  WORKS.  The  Complete  Works  of  Samuel  Taylor 
Coleridge.  With  an  Introductory  Essay  upon  his  Philosophical  and  Theologicid 
Opinions.  Edited  by  Professor  Suedd.  Complete  in  Seven  Vols.  With  a  fine 
Portrait.    Small  Svo,  Cloth,  $10  50. 

DOOLITTLE'S  CHINA.  Social  Life  of  the  Chinese :  with  some  Account  of  their  Re- 
ligions, Governmental,  Educational,  and  Business  Customs  and  Opinions.  With 
special  but  not  exclusive  Reference  to  FnhchaiL  •  By  Rev.  Justus  Doouttub, 
Fourteen  Years  Member  of  the  Fuhchan  Mission  of  the  American  Board.  Illn»- 
trated  with  more  than  150  characteristic  Engravings  on  Wood.  2  vols..  12mo. 
Cloth,  $5  00.  »         fe  •         -f 

GIBBON'S  ROME.  History  of  the  Decline  and  Fall  of  the  Roman  Empire.  By  Ei>- 
WABi)  Gibbon.  With  Notes  by  Rev.  H.  H.  Mil&i an  and  M.  Gcizot.  A  new  cheap 
Edition.  To  which  is  added  a  complete  Index  of  the  whole  Work,  and  a  Portrait 
of  the  Author.    6  vols.,  12mo,  Cloth,  $9  00. 

HAZEN'S  SCHOOL  AND  ARMY  IN  GERMANY  AND  FRANCE.  The  School 
and  the  Army  in  Germany  and  France,  with  a  Diary  of  Siege  Life  at  Versailles. 
By  Brevet  Jlajor-General  W.  B.  Hazxk,  U.S.A.,  Colonel  Sixth  Infantry.  Crown 
8vo,  Cloth,  $2  50. 
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HARPER'S  NEW  CLASSICAL  LIBRARY.    Literal  Translations. 

The  following  Volnmes  are  now  ready.    Portraits.    12mo,  Cloth,  $1  SO  each. 

C.<E8AB.  — ^VlBGlL.  —  SaT.LUST.  — HORAOE.— CiCBBO'S  ObATIONO. — CiCRBO'S  OfFIOECi 
Ac. — ClOEBO    ON    OrATOBT    AND    OBATOBfi.— TaOITUB    (2  VOls.).  —  TkBKNCE.— 

SopuooLKs. — Juvenai- — Xbnophon. —  Homeb's  Ilia.i>. — Homrb's  Odyssey. — 

H  KRODOTUS. — ^DeMOSTUBNBS. — TUUOYDIDES.— -^SCnYLUS.— EUBlPtDKS  (2  VOlS.). 

— LiVY  (2  vols.). 

DAVIS'S  CARTHAGE.  Carthage  and  her  Remains :  being  on  Account  of  the  Exca- 
vations and  Researches  on  the  Site  of  the  Phoenician  Metropolis  in  Africa  and  other 
adjacent  Places.  Conducted  under  the  Anspices  of  Her  M{^esty*s  Government. 
Bv  Dr.  Davis,  F.R.G.S.  Profusely  Illustrated  with  Haps,  Woodcuts,  Chromo- 
lithographs, &c    8vo,  Cloth,  $4  00. 

EDGEWORTH'S  (Miss)  NOVELS.  With  Engravings.    10  vols.,  12mo,  Cloth,  $15  00. 

GROTE'S  HISTORY  OP  GREECE.    12  vOls.,  12mo,  Cloth,  $18  00. 

HELPS'S  SPANISH  CONQUEST.  The  Spanish  Conquest  in  America,  and  its  Rela- 
tion to  the  History  of  Slavery  and  to  the  Government  of  Colonies.  By  Abtuub 
Helps.    4  vols.,  12mo,  Cloth,  $6  00. 

HALE'S  (Mbs.)  WOMAN'S  RECORD.  Woman's  Record ;  or,  Biographical  Sketches 
of  all  Distinguished  Women,  from  the  Creation  to  the  Present  Time.  Arranged 
in  Four  Eras,  with  Selections  from  Female  Writers  of  each  Era.  By  Mrs.  Sabau 
Josepua  Hale.    Illustrated  with  more  than  200  Portraits.    Svo,  Cloth,  $5  00. 

HALL'S  ARCTIC  RESEARCHES.  Arctic  Researches  and  Life  among  the  Esqui» 
maux  i  being  the  Narrative  of  an  Expedition  in  Search  of  Sir  John  Franklin,  in 
the  Years  1800. 1861,  and  1862.  By  Cuables  Feancib  Hall.  With  Maps  and  100 
Illustrations.  The  Illustrations  are  from  Original  Drawings  by  Charles  Parsons, 
Henry  L.  Stephens,  Solomon  Eytinge,  W.  S.  LJ  Jewett,  and  Granville  Perkins, 
after  Sketches  by  Captain  HalL    8vo,  Cloth,  $6  00. 

HALLAM'S  CONSTITUTIONAL  HISTORY  OF  ENGLAND,  from  the  Accession  of 
Henry  VIL  to  the  Death  of  George  IL    Svo,  Cloth,  $2  00. 

HALLAM'S  LITERATURE  Introdaction  to  the  Literature  of  Europe  during  the 
Fifteenth,  Sixteenth,  and  Seventeenth  Centuries.  By  Hekby  Hallam.  2  vols., 
Svo,  Cloth,  $4  00. 

HALLAM'S  MIDDLE  AGES.  State  of  Europe  during  the  Middle  Ages.  By  Hisnbv 
Hallam.    Svo,  Cloth,  $2  00. 

HILDRETH'S  history  OP  THE  UNITED  STATES.  Pibst  Skbieb  :  From  the 
First  Settlement  of  the  Country  to  the  Adoption  of  the  Federal  Constitution. 
Second  Seetks  :  From  the  Adoption  of  the  Federal  Constitution  to  the  End  of 
the  Sixteenth  Congress.    6  vols.,  Svo,  Cloth,  $18  00. 

HUME'S  HISTORY  OF  ENGLAND.  History  of  England,  from  the  Invasion  of  Ju- 
lius Caesar  to  the  Abdication  of  James  IL,  16S8.  By  David  Hume.  A  new  Edi- 
tion, with  the  Author's  last  Corrections  and  Improv.ements.  To  which  is  Prefix- 
ed a  short  Account  of  his  Life,  written  by  Himsel£  With  a  Portrait  of  the  Au- 
thor.   6  vols.,  12mo,  Cloth,  $9  00. 

JAY'S  WORKS.  Complete  Works  of  Rev.  William  Jay :  comprising  his  Sermons, 
Family  Discourses,  Morning  and  Evening  Exercises  for  every  Day  in  the  Year, 
Family  Prayers,  &c.  Author's  enlargea  Edition,  revised.  3  vols.,  Svo,  Cloth, 
$6  00. 

JEFFERSON»S  DOMESTIC  LIFE.  The  Domestic  Life  of  Thomas  Jefferson :  com- 
piled fl*om  Family  Letters  and  Reminiscences  by  his  Great-Granddanghter, 
Sabaii  N.  Randolfo.  With  Illustrations.  Crown  8v(9,  Illuminated  Cloth,'  Bev- 
eled Edges,  $2  60. 

JOHNSON'S  COMPLETE  WORKS.  The  Works  of  Samuel  Johnson,  LL.D.  With 
an  Essay  on  his  Life  and  Genius,  by  Abtiiub  Mubpht,  Esq.  Portrait  of  JohnsoB. 
2  vols.,  Svo,  Cloth,  $4  00. 

KINGLAEE'S  CRIMEAN  WAR.  The  Invasion  of  the  Crimea,  and  an  Acconnt  of 
its  Progress  down  to  the  Death  of  Lord  Raglan.  By  Alexander  William  Kino- 
lake,    with  Maps  and  Plans.    Two  Vols,  ready.    12mo,  Cloth,  $2  00  per  voL 

KINQSLEY'S  WEST  INDIES.  At  Last:  A  Christmas  in  the  West  Indies.  By 
Cuablhs  Kingslet.    Illustrated.    12mo,  Cloth,  $1  60. 
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KRUIOCACHSS'S  DAVm  KINO  OP  THRAKffc  Barld,  tlie  Knir  of  InrMi :  a  Por- 
trait drawn  from  Bible  Hlstorr  and  the  Book  of  Psalma.  By  PaxDancK  Wclliam 
KavMjf  Anoaa,  D.D..  Anthor  of  "  Elijah  the  TSebbite,**  Ac  Translated  under  the 
ezpresfl  Sanction  of  the  Anthor  by  the  Rer.  M.  O.  Bastok,  M.  A  With  a  Letter 
from  Dr.  Kmmmtcher  to  his  American  Readers,  and  a  Portrait.  ISmo,  Cloth, 
$lTft.  .     "«. 

LA]CB*8  COMPLETB  WORK&  The  Works  of  Charles  Lamb.  Comprising  his  Let- 
ters, Poems,  Essa vs  of  Elia.  Essays  npon  Shakspeare,  Hogarth,  &c,  and  a  Sketdi 
of  bis  Life,  with  tne  Pinal  Memorials,  by  T.  Nooh  TALrocan.  Portrait  2  toIs., 
ISmo,  Cloth,  $3  OOl 

LIVIN08T0NE*S  S0T7TH  APRIC A  Hissionary  Travels  and  Researches  in  South 
Africa ;  including  a  Sketch  of  Sixteen  Years*  Residence  In  the  Interior  of  Africa, 
and  a  Jonmey  from  the  Cape  of  Good  Hope  to  Loando  on  the  West  Coast ;  thence 
across  the  Continent^own  the  River  Zambesi,  totlie  Eastern  Ocean.  By  Datib 
LrvmosTONK,  LL.D.,  D.CU  With  Portrait,  Kaps  by  Arrowsmith,  and  nomerons 
Illustrations.    8vo,  Cloth,  $4  50. 

tnrtNGSTOKBS*  ZAMBESI.  Narratiye  of  an  Expedition  to  the  Zambesi  and  its 
Tributaries,  and  of  the  Discovery  of  the  Lakes  Shirwa  and  Nyassa.  1858-1864. 
By  David  and  Cuablks  Livimostonk.  With  Map  and  Illustrations.  8vo,  Cloth, 
$5(10. 

M'CLINTOCK  h.  STRONG'S  CYCLOPEDIA  Cvclopiedia  of  Biblical,  Theological, 
and  Ecclesiastical  Literature.  Prepared  by  the  Rev.  Jouk  M*Clintock,  D.D., 
and  Jamks  Stbong,  S.T.D.  6  vols,  now  readp.  Royal  8va  Price  per  voL,  Cloth, 
$6  00 ;  Sheep,  $0  00 :  Half  Morocco,  $S  00. 

MABCY'S  ARMY  LIPE  ON  THE  BORDER.  Thirty  Years  of  Army  Life  on  the 
Border.  Comprising  Descriptions  of  the  Indian  Nomads  of  the  Plains ;  Explo- 
rations of  New  Territory;  a  Trip  across  the  Rocky  Mountains  in  the  Winter; 
Descriptions  of  the  Habits  of  Diflerent  Animals  found  in  the  West,  and  the  Meth- 
ods of  Hunting  them ;  with  Incidents  in  the  Life  of  Different  Frontier  Men,  Ac, 
Ac  By  Brevet  Brigadier-General  R.  B.  Mabot,  U.a A,  Author  of  "  The  Prairie 
Traveller.**    With  numerous  Illustrations.   8vo,  Cloth,  Beveled  Edges,  $3  00. 

HACAULAY*S  HISTORY  OF  ENGLAND.  The  Histoty  of  England  from  the  Ac- 
cession of  James  IL  By  Toomas  Badington  Maoaulav.  With  an  Original  Por- 
trait of  the  Anthor.    6  vols.,  8vo,  Cloth,  $10  00 ;  12mo,  Cloth,  $7  60. 

XOSHEIM*S  ECCLESIASTICAL  HISTORY,  Ancient  and  Modem ;  in  which  the 
Rise,  Progress,  and  Variation  of  Church  Power  are  oonsidered  in  their  Connec- 
tion withlhe  State  of  Learning  and  Philosophy,  and  the  Political  History  of  Eu- 
rope dnring  that  Period.  Translated,  with  Notes,  &c.,  by  A.  Maolainx,  D.D» 
A  new  Edition,  continued  to  1826,  by  C.  Cootx,  LL.D.   2  vols.,  8vo,  Cloth,  $i  00. 

NEVIUS'S  CHINA.  China  and  the  Chinese :  a  General  Descripticn  of  the  Country 
and  its  Inhabitants ;  its  Civilization  and  Form  of  €k)vemment;  its  Religious  and 
Social  Institutions ;  its  Intercourse  with  other  Nations ;  and  its  Present  Condition 
and  Prospects.  By  the  Rev.  Jom«  L.  Nrvrrs,  Ten  Years  a  Missionary  in  China. 
With  a  Map  and  Illustrations.    12mo,  Cloth,  $1 76b 

THE  DESERT  OF  THE  EXODUa  Journeys  on  Foot  in  the  Wilderness  of  the 
Forty  Years*  Wanderings;  undertaken  in  connection  with  the  Ordnance  Snrvey 
of  Sfnai  and  the  Palestine  Exploration  Pnnd.  By  E.  H.  Palmkb,  M.A,  Lord 
Almoner's  Professor  of  Arabic,  and  Fellow  of  St.  John*s  College,  Cambridge. 
With  Maps  and  nnmerous  Illustrations  from  Photographs  and  Drawings  taken 
on  the  spot  by  the  Sinai  Snrvey  Expedition  and  C.P.  Tyrwhitt  Drake.    Crown 

8Y0,  Cloth,  $8  oa 

OUPHANT'S  CHINA  AND  JAPAN.  Narmtive  of  the  Earl  of  Elgin's  Mission  to 
China  and  Japan,  in  the  Years  1867,  '68,  *S0.  By  LAimancx  Oliphawt,  Private 
Secretary  to  Lord  Elgin.    Illustrations.    8vo,  Cloth,  $3  60. 

<AiIPHANT*S  (Mrs.^  life  OF  EDWARD  IRVING.  The  Life  of  Edward  Irving 
Minister  of  the  National  Scotch  Church,  London.  Illustrated  by  his  Journals  and 
Correspondence.    By  Mrs.  Olipuamt.    Portrait    8vo,  Cloth,  S8  60. 

RAWUNSON'S  MANUAL  OF  ANCIENT  HISTORY.  A  Manual  of  Ancient.  His- 
torv,  from  the  Earliest  Times  to  the  Fall  of  the  Western  Empire.  Comprising 
the  History  of  Chaldsea,  Assyria,  Media,  Babylonia,  Lydia.  Phoenicia,  Syria,  Jn- 
diea,  Egypt,  Carthage,  Persia,  Greece,  Macedonia,  Partbla,  and  Rome.  By 
GicoaoK  Rawlii«8ot<,  M.A.,  Camden  Professor  of  Ancient  History  in  the  Univer- 
•ity  of  Oxford.    12mo,  Cloth,  $2  60. 


